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Experimental Brain [Tumors 


V. Behavior in Intraocular | ransplants* 


David Freeman, M.D., and H. M. Zimmerman, M.D. 


(From the Laboratory of Pathology, Yale University School of Medicine, New Haven, Connecticut) 


(Received for publication December 20, 1943) 


Two considerations prompted the performance of 
the experiments that will be detailed in this communi- 
cation. One was the desirability of studying the growth 
and behavior of transplants of a variety of chemically 
induced brain tumors in mice from their early incep- 
tion to maturity. The anterior chamber of the eye was 
selected as the most favorable site tor these experiments 
because the transparent cornea affords an opportunity 
to keep the transplants under constant observation, 


The second consideration concerned itself with the 
question whether these experimentally induced brain 
tumors are genuinely malignant or, at least, whether 
they have one of the important characteristics of malig- 
nancy: namely, self-sufficiency or autonomy. The con- 
cept of autonomous growth as evidenced by the ability 
of tumor tissue to survive in a foreign environment 
such as the anterior chamber of the eye has been elabo- 
rated by Greene (3, 4). It is perhaps doubtful whether 
this criterion of malignant tumors is of greater diag- 
nostic value than anaplasia, local invasiveness, distant 
metastasis, Or an impairment of the cocarboxylase 
enzyme system (1). Previous reports dealing with 
primary brain tumors induced experimentally (2, 5, 6) 
have emphasized the local invasive proclivities of these 
neoplasms and, in the case of certain of the gliogenous 
tumors, have shown the tendency to metastasize along 
the spinal fluid pathway. But none of the tumors, 
especially the gliomas, ever metastasized extracranially, 
a behavioral characteristic shared by human gliomas as 
well. To be sure, many of the new growths displayed 
striking evidence of anaplasia, but it was felt that if 
these tumors showed the property of autonomous 
growth in the anterior chamber of the eye their malig- 
nant nature would be established beyond reasonable 
doubt. 

“This investigation was aided by a grant from The Jane 
Coffin Childs Fund for Medical Research. 


METHODS 


The brain tumors employed in these transplantation 
experiments were all induced with 20-methylcholan- 
threne in C3H and Bagg albino mice. The animals 
into whose anterior eye chambers the transplants were 
made were C3H, dba, and ABC albino mice, as well 
as guinea pigs. 

Technic of tumor implantation in the mouse’s eye.— 
A suspension of tumor cells was prepared in the usual 
manner. gauge, 
4 inch length, fitting the ordinary type Luer tuber- 
culin syringe, was employed. It was found that ex- 


The finest hypodermic needle, 27 


plants measuring 0.5 mm. in diameter could easily 
pass through a needle of this gauge. If clumps of 
tumor cells became packed near the exit opening of 
the syringe, increased pressure merely formed larger 
compact masses that clogged the needle. In an attempt 
to avoid this difhculty the opening of the ordinary 
tuberculin syringe was reamed out to a diameter of 
2 mm. However, the same difliculty sometimes oc- 
curred within the needle base, where it tapers sharply. 
3y withdrawing the suspension from the needle imme- 
diately after each injection and constantly agitating the 
syringe these difficulties could be avoided. 

It was necessary to hone the needle to an excep- 
tionally sharp point in order to penetrate the almost 
spherically convex cornea with minimal trauma. This 
was done by placing a small oil stone on a dissecting 
microscope stage and under observation passing the 
needle, fitted to a small syringe without the plunger, 
lightly along the stone. The syringe was held at about 
15° to the upper surface of the stone and was twirled 
between the thumb and first two fingers so that it 
made a complete revolution with each motion. A 
stylet was inserted in the needle and was allowed to 
extend just to the needle tip and no farther. Its pres- 
ence prevented wobbling due to the bevel of the needle, 
and uneven honing. About 10 or 12 double passages 
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across the stone were tound sufhcient, each additional 
stroke tending to spoil the point. Honing with 
jewelers lathes and dentist's wheels gave interior 
results. 

Mature mice were preterred because the eyes are 
larger. Light ether anesthesia was chosen in preference 
to nembutal since the animals recover more quickly 
from its effects, and the narcosis can be extended by a 
tew drops on a wisp of cotton. The mouse was placed 
on a small board on the stage of a dissecting micro- 
scope with a small spot of strong light focused on the 
eye. The left eye was selected for right-handed oper- 
The animal’s head was steadied between the 
index finger and thumb of the left hand, the vibrissae 


ators. 


were clipped, and extremely gentle pressure was made 
against the base of the occiput with the left middle 
hnger, causing the left eye to bulge outward slightly. 
Too great pressure caused intracranial trauma. The 
microscope, with a magnification of about 10 diame- 
ters, was focused on the iris. An assistant, having the 
syringe and suspension prepared, handed the syringe, 
with the bevel up, to the operator. 

The point of the needle was introduced at the 
limbus, on a line with the external canthus. Gentle 
pressure was made until the entire opening of the 
needle was within the anterior chamber. While the 
syringe was steadied by the operator, pressure was 
made on the plunger by the assistant. The operator 
controlled the amount of injection by signalling to stop 
when several fragments of tumor entered the anterior 
chamber. The needle was then deliberately and 
quickly removed at the same time that the pressure 
against the head was released. Nothing was gained 
by injecting a large mass into the eye and distorting 
normal relations. 

Because the anterior chamber of the mouse’s eye is 
very shallow, there was difficulty in avoiding the lens 
and iris. Injection of some of the tumor material into 
the iris, lens, and even the vitreous body often took 
place. It was found, however, that this seeding of 
tumor cells in the various structures was an actual 
advantage since their extension from the posterior into 
the anterior chamber by way of the pupil afforded 
excellent material for study. 

The injected eye was first examined 24 hours after 
operation. For this procedure an ophthalmologist’s 
(Gullstrand) slit-lamp and microscope were used. It 
was not necessary to anesthetize the animal for daily 
examinations since sufhcient manual immobilization 
was possible tor a magnification of about 20 diameters. 
Higher magnifications necessitated anesthesia. 

Loss of eyes from infection was not experienced. 
Slight corneal cloudiness, traumatic cataract, anterior 
and posterior synechiae, hyphemia, and other changes 
were occasionally seen, but these changes did not ap- 
pear to interfere with tumor growth. 


———__ 

Technic of tumor implantation in the guinea pig's 
eye.—The suspensions of the primary mouse brain 
tumors were prepared for intraocular implantation jn 
the guinea pig in a manner similar to that for the mice. 
Under nembutal anesthesia the cornea of the left eve 
was nicked with a scalpel to aid the introduction of an 
ordinary 27 gauge needle. In general, both larger total 
amounts and larger individual pieces of brain tumor 
tissue were introduced into the anterior chambers of 
the eyes of these animals than into those of the mice, 
In all other respects this animal species was treated 
and studied in a manner strictly comparable to that 
employed for the mice. 


RESULTS 


The experimental brain tumors employed in these 
intraocular transplantation experiments were induced 
with 20-methylcholanthrene in C3H and Bagg albino 
mice. They have already been reported in some detail 
elsewhere (5, 7) and hence reference to their micro- 
scopic appearances will be brief in this report. Empha- 
sis, rather, will be placed here on the characteristics 
of their growth behavior in intraocular transplants. 
For comparative purposes the appearances of certain 
extracranial sarcomas will also be described. Finally, 
details will be given of the intraocular growth of a 
human glioblastoma multiforme. 

Astrocytoma.—The material for transplantation into 
the anterior chamber of the eye was derived from 
mouse 69 and was described in the paper on tumors 
produced with methylcholanthrene (5), where its 
morphologic features were illustrated in Fig. 13. Four 
C3H and an equal number of ABC albino mice re- 
ceived intraocular transplants of this neoplasm. After 
a period of quiescence that varied from 10 to 19 days, 
the tumor began to grow in the anterior chambers of 
the C3H mice, filling them completely by the 35th 
day. There was invasion of the posterior chambers 
through the pupils, and the iris and cornea of each 
animal were likewise infiltrated by the neoplasm. An 
outstanding characteristic of this tumor was its 1vory 
white color and the almost complete lack of vascularity 
and hemorrhage (Fig. 1). Microscopically the tumor 
cells had the same characteristics as those of the pri- 
mary neoplasm, even as regards astrocytes in mitotic 
division. 

The tumor transplants behaved quite differently in 
the ABC albino mice. Within a week all 4 animals 
showed evidence of active tumor growth, then reces- 
sion began so that the eye was clear in 9 days in the 
first mouse, 15 days in the second and third mice, and 
32 days in the fourth mouse. 

Medulloblastoma—The brain tumor employed in 
this experiment came from mouse 49 and was illus- 
trated in Fig. 4 of the paper on experimentally induced 











— 
SRA tig: oo, 


























Freeman and Zimmerman—Experimental Brain Tumors. V 





275 





ES ash 


brain tumors with methylcholanthrene (5). Intra- 
ocular transplants were made into 5 C3H, 4 ABC 
albino, and 3 dba mice. All animals of the first strain 
showed active tumor growth in an average of 14 days. 
The anterior chambers became filled with the neo- 
plasm, which invaded and destroyed the irides. The 
posterior chambers then became filled by extension 
through the pupils. Ultimately there was invasion of 
the vitreous body, the cornea, and, in at least one 
instance, the retina as well. Melanin pigment granules 
appeared in the solid milky white tumors after the 
irides were invaded. Delicate blood vessels developed 
in the transplants after these had reached a con- 
siderable size (Fig. 2). 

[nitially, all 4 ABC albino mice showed evidence ot 
growth of the transplants in about 2 weeks, but shortly 
thereafter the tumors disappeared from the eyes of 2 of 
the animals. The remaining 2 mice, however, had 
vigorously growing transplants until the animals were 
killed in order to permit microscopic study of the 
neoplasms. The appearance of both intraocular tumors 
was similar to that in the C3H mice. 

Only 1 of the dba mice receiving intraocular trans- 
plants of the brain tumor showed any signs at all of 
tumor growth in the anterior chamber. A month 
elapsed before the transplant increased in size appre- 
ciably, but ultimately a solid milky white mass of 
tissue filled half of the anterior chamber and extended 
through the pupil into the posterior chamber. 

The intraocular tumor from 1 of the original 5 C3H 
mice was employed for subtransplantation into 4 C3H 
and 4 ABC albino mice. One animal of the first group 
and 2 of the second had takes. All 3 subtransplants 
were growing actively by the 12th day. In the C3H 
mouse the tumor again grew as a solid milky white 
mass; in the ABC albino animals the tumors were 
hnely granular but also milky white in color. 

The microscopic appearance of all the individual 
transplants was essentially identical. The tumor cells 
were somewhat elongated, not unlike fibroblasts, but 
there was practically no stroma. Many of the cells were 
in mitotic division. Frequent pseudorosette formations 
helped identify the transplants as medulloblastoma. 

Ependymoblastoma.—Two guinea pigs received in- 
traocular transplants from a brain tumor induced in a 
Bagg albino mouse with methylcholanthrene (mouse 
20). This animal was included in a report on the 
incidence of experimentally induced brain tumors in 
different strains of mice (7). The tumor was a typical 
ependymoblastoma with numerous rosettes and was 
similar to the tumor of this variety illustrated in Fig. 2 
ot the communication dealing with brain tumors in- 
duced with benzpyrene (6). Within 2 days after intra- 
ocular transplantation the tumor showed signs of 
growth in both guinea pigs’ eyes. Within 4 days the 
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flocculent tumor material extended over much of the 
irides and became implanted on the anterior surface 
of the lens capsules. Individual tumor nodules began 
to coalesce and form larger grey masses, which received 
their vascular supply from delicate vessels arising at 
the inferior angle of the anterior chamber (Fig. 3). 
The transplants continued their active growth for 20 
days until the eyes were removed for microscopic study. 
This disclosed a rapidly growing tumor, as indicated 
by the presence of numerous cells in mitotic division, 
with many true rosettes. 

Unclassified cerebral glioma—The primary brain 
tumor was derived from mouse 74 and presented con- 
siderable diagnostic difhculty, which has been discussed 
elsewhere (5). This neoplasm was a highly malignant 
glioma with many features suggestive of a_ glio- 
blastoma. Its histologic details were portrayed in Fig. . 
12 of the article mentioned above. Five C3H and 
4 ABC albino mice received transplants of this tumor. 
These transplants grew in only | animal of the C3H 
and in 2 of the ABC albino strain. After 2 weeks of 
quiescence active growth was recognized by the ap- 
pearance of discrete milky white nodules, which soon 
began to fuse and become highly vascularized. All 
the intraocular structures were invaded by the neo- 
plasm and hemorrhages, some of fair size, began to 
appear as the eyeball became greatly enlarged. When 
rupture threatened, the eyes were removed for micro- 
scopic study. 

The original brain tumor had been transplanted sub- 
cutaneously in the homologous strain of mice, where 
it continued to grow through 12 generations of sub- 
transplants. Pieces of this tumor derived from the 
third generation of subcutaneous transplant were again 
implanted in the eyes of 3 C3H mice, and | animal 
developed a take. This occurred within 4 days after 
implantation. Growth proceeded rapidly and went 
through the stages already described for this tumor 
(Fig. 4). 

The microscopic appearance of all 4 intraocular 
transplants of this neoplasm was similar. There was 
great cellular pleomorphism with many cells in mitosis. 
The stroma was scant and none of it was of meso- 
dermal origin. 

Unclassified cerebellar glioma—The brain tumor 


‘ that was induced in a C3H mouse (mouse 42) with 


methylcholanthrene was transplanted into the anterior 
chambers of the eyes of 4 C3H and 4 ABC albino mice. 
This was a cerebellar glioma that was difficult to 
classify since the tumor cells failed to form character- 
istic patterns. Two of the C3H mice showed evidente 
of growth in the transplants after 21 days, the tumors 
first filling the anterior chambers with solid milky 
white material, then invading the posterior chambers, 
later the vitreous body and lens capsules, and finally 
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rupturing the corneae. Growth proceeded from that 
stage to form large epithelialized masses that projected 
from the orbits (Fig. 5). Microscopic examination of 
the tumors revealed a core of gliogenous tissue sur- 
rounded by a scant amount of connective tissue, which 
served as the basement membrane for a stratified squa- 
mous epithelial covering. As in the original tumor, 
these transplants failed to form histologic structures 
that would warrant a diagnosis of more than glioma. 
The other 2 C3H mice never showed signs of tumor 
growth. 

Three of the ABC albino mice appeared promising 
from the standpoint of transplant takes after some 3 
weeks, but later all 3 tumors regressed rapidly. The 
transplanted material in the fourth animal showed no 
signs of growth from the start. 

Cerebellar fibrosarcoma.—The primary brain tumor 
was induced with methylcholanthrene in the cere- 
bellum of a C3H mouse (mouse 145). It arose appar- 
ently from the leptomeninges overlying the vermis and 
invaded both lateral cerebellar lobes. It consisted of 
elongated, spindle-shaped cells, many in division, and 
had an abundant stroma of mesodermal reticulum. 
Transplants of this tumor were made into the anterior 
chambers of the eyes of 15 C3H mice and 13 of the 
tumors were actively growing at the end of 6 days. 
The remaining 2 animals failed to develop takes. In 
all 13 positive mice the new growths assumed char- 
acteristics that distinguished them from any of the 
gliomas of the previous experiments. The tumor be- 
came highly vascularized almost at once and large 
hemorrhages appeared. There was much necrosis of 
the new growth, which became deeply pigmented in 
scattered zones because of the release of melanotic pig- 
ment from the irides. There also appeared to be a 
genuine proliferation of melanophores. These cells 
intermingled with the malignant elements of the fibro- 
sarcoma. Within 2 weeks the eyeballs were replaced 
by tumor tissue and shortly thereafter the corneae 
ruptured. Extensive invasion of the orbital structures 
then followed, and in several of the mice that survived 
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the adjacent cranial sinuses were invaded by the 
tumor. 

Rhabdomyosarcoma.—The animal (mouse 9) whose 
tumor was employed for intraocular transplants de- 
veloped a rhabdomyosarcoma of the scalp following 
intracerebral implantation of a pellet of methylchol- 
anthrene. The pellet of carcinogen had worked its 
way out of the craniotomy wound and had come jn 
contact with the temporal muscle, where the neoplasm 
originated. Nineteen C3H and 6 ABC albino mice 
were inoculated with this tumor and in all but 2 C3H 
animals active growth was established by the sixth day. 
These 2 mice, and 2 more of the same strain in which 
the tumors regressed after the tenth day, were the only 
animals that failed to be hosts to large intraocular neo- 
plasms at the termination of this experiment on the 
30th day. As in the case of the cerebellar fibrosarcoma 
described above, this rhabdomyosarcoma quickly de- 
veloped an extensive vascular supply and soon after 
became hemorrhagic (Fig. 6). Parts of the tumor 
appeared gelatinous and parts granular with con- 
siderable brownish pigment. The latter was identi- 
fied as melanin on microscopic examination and was 
absent only in the ..BC albino mice (Fig. 7). The 
eyeballs were rapidly destroyed by the growing tumor, 
the corneae ruptured in all the animals that survived 
more than 3 weeks, and the orbital tissues were exten- 
sively infiltrated with tumor tissue. 

An opportunity presented itself to study still another 
rhabdomyosarcoma induced in the scalp tissues of a 
C3H mouse with methylcholanthrene (mouse 6)). 
Intraocular transplants of this neoplasm were made in 
10 C3H mice, 6 of which developed takes. In these 
animals the eyes were completely filled with the grow- 
ing tumor in from 21 to 30 days. In each, the new 
growth was characterized by much vascular proliter- 
ation and hemorrhage, as well as by an excess of 
melanin pigment deposition. The appearance of the 
tumor in the eyes of these animals was remarkably 
similar to the tumor derived from mouse 9. 

A first generation subcutaneous transplant o1 this 


DESCRIPTION OF FIGURES | TO 8 


Fic. 1.—Astrocytoma. Transplant in anterior chamber of 
C3H mouse from primary brain tumor in mouse 69. Appearance 
11 days after intraocular implantation. 

Fic. 2.—Medulloblastoma. Appearance of tumor in C3H 
mouse 28 days after transplantation from mouse 49. 

Fic. 3.—Ependymoblastoma. Appearance of tumor in guinea 
pig 13 days after intraocular transplantation from Bagg albino 
mouse 20. 


Fic. 4.—Unclassified cerebral glioma. Transplant in anterior 
chamber of C3H mouse. Tumor derived from mouse 74. Ap- 
pearance 12 days after transplantation. 





Fic. 5.—Unclassified cerebellar glioma. Extruded neoplasm 
3 months after intraocular transplantation in C3H mouse. Pr- 
mary tumor derived trom C3H mouse 42. 


Fic. 6.—Rhabdomyosarcoma. Transplant on seventh day ol 


growth in eye of C3H mouse. Origin of primary tumor in 
animal of homologous strain (mouse 9). 

Fic. 7.—Rhabdomyosarcoma. Vascularized transplant in ABC 
albino mouse on ]8th day. Primary tumor same as that shown 
in Fig. 6. 


Fic. §&—Human_ glioblastoma multiforme. Appearance ol 


transplant in anterior chamber of ABC albino mouse on 14th 
day. Primary tumor in 59 year old man. 
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thabdomyosarcoma was utilized for subtransplantation 
‘ntraocularly in 13 C3H mice. Growth of the tumor 
did not succeed in 2 of the animals, but the remaining 
11 mice developed tumors that filled the eyes com- 
pletely in from 17 to 32 days. Once again the trans- 
planted tissue was characterized by extensive invasive- 
ness, great vascularity, and hemorrhage. 

Human glioblastoma multiforme.—This tumor was 
removed at operation from the right parietal lobe of a 
white man 59 years of age. It was a typical glioblas- 
toma On microscopic examination (report No. N.P. 
941). A portion of this neoplasm was prepared for 
intraocular transplantation into 4 C3H and an equal 
number of ABC albino mice. In 3 of the animals of 
the former strain the transplants were observed to 
grow well on the fifth day, but in the fourth animal 
regression began almost at once and was complete in 
1] days. In 2 of the mice in which growth was obvious 
on the fifth day, regression began on the 17th day and 
was complete in 3 weeks. In the third animal regres- 
sive changes began on the tenth day and the anterior 
chamber was completely free of tumor at the end of 
3() days. The tumor transplants were characterized by 
a milky white, avascular, and nonhemorrhagic appear- 
ance, and closely resembled gliogenous tumors induced 
in mice with methylcholanthrene. 

Examination of the anterior chambers of the eyes of 
2 of the ABC albino mice disclosed regression of the 
transplants, which began almost at once and was com- 
plete in 6 days in one and 14 days in the other animal. 
In the third mouse the entire anterior chamber was 
hlled with tumor on the ninth day. The tumor had 
regressed somewhat by the 14th day (Fig. 8) and 
further still in the next 7 days, at the end of which 
the eve was removed for microscopic study. The fourth 
mouse revealed active growth of the transplant during 
the first 10 days; then regression began and was com- 
pleted in 21 days. Microscopic study of the tumor in 
the third animal showed neoplastic cells in a wavy 
sheet lining the corneal and iris surfaces of the anterior 
chamber. Regressive changes, however, had proceeded 
to such a point that the characteristic histologic 
structure of a glioblastoma was not present in_ this 
transplant. 


COMMENT 


The expectations that prompted these experiments, 
namely, the opportunity to observe the growth char- 
acteristics of experimentally induced brain tumors by 
transplantation into the eyes of other animals and to 
establish that these tumors are capable of autonomous 
growth, have been fulfilled. An important difference 
was demonstrated in the appearance of the gliogenous 
tumors as compared with the sarcomas. Whereas the 


tormer class of tumors grew in large solid sheets of 
milky white color, the latter grew in clouds or minute 
flakes with much vascularity and hemorrhage. As 
regards these features, the more highly malignant 
gliomas occupied an intermediate position between the 
more benign gliomas, like the astrocytomas, and the 
sarcomas. At first they appeared as solid white masses 
which, when they increased in size, developed a 
moderately extensive vascularity and even a few small 
hemorrhages. With continued intraocular growth the 
gliomas eventually ruptured the cornea, whereas the 
sarcomas not only did this but destroyed the whole 
eyeball and continued to grow by replacing the orbital 
tissues and invading the adjacent cranial sinuses. 
Another striking difference between these 2 classes of 
neoplasms was the dispersion of much uveal melanin 
pigment in the sarcomas. 

These experiments have established the fact that 
intraocular transplants of experimental brain tumors 
will grow about equally well in homologous and 
heterologous strains of mice. The failure of certain 
transplants to take must be ascribed in large measure 
to faulty technic. Of course, this explanation does not 
hold for those transplants that regressed after an 
initial period of active growth, but such occurrences 
were not limited to the heterologous strains. Regres- 
sion was noted with almost equal frequency in the 
C3H and ABC albino mice. These experiments were 
not devised to contribute much of value to the problem 
of tumor regression. 

Several observations of minor significance require 
comment. The occurrence of postoperative hemor- 
rhage into the anterior chamber of the eye did not 
affect adversely the success or rapidity of growth of 
the transplants, nor did traumatic cataract seem to 
influence their growth. This can also be said of post- 
operative adhesions (anterior and posterior synechiae ). 
Tumor cells frequently grew successfully on the inner 
surface of the cornea and on the lens capsule, but 
invasion of the lens itself was never observed. The 
meshwork of the iris angle, Schlemm’s canal, and the 
retina were often invaded by tumor. 


SUMMARY 


A technic is described for mice and guinea pigs that 
permits the intraocular transplantation of brain tumors, 
those induced with a chemical carcinogen in mice as 
well as those occurring spontaneously in man. This 
method of study affords the opportunity of keeping 
the growing neoplasms under constant observation. It 
has demonstrated certain characteristics of neoplastic 
growth behavior and appearance that permit differen- 
tiation of gliomas from nongliogenous tumors. It has 
demonstrated, by the standard of autonomous growth 





278 Cancer Research 





Ets 
in homologous and heterologous strains of mice, that Development as Indicated by Transplantation Experi. 
' ‘ , —_— : -3()5-324. 1941 
experimentally induced brain tumors represent true ss ents._ J. Exper. Med., 71:305-324. 1940, 
, 4. Greent, H.S. N. Heterologous Transplantation of a Human 
neoplasms. 


Fibrosarcoma. Cancer Research, 2:649-654. 1942. 


>. ZIMMERMAN, H. M., and Arnoip, H. Experimenta! srain 
REFERENCES Tumors. I. Tumors Produced with Methylcholanthrene. 
Cancer Research, 1:919-938&. 194]. 
I. Apevs, J. C. Personal communication of unpublished data. 6. ZIMMERMAN, H. M., and ArNoip, H. Experimental Brain 
2. Axnoip, H., and Zinmerman, H. M. Experimental Brain Tumors. I. Tumors Produced with Benzpyrene. Am. |. 
Tumors. III. Tumors Produced with Dibenzanthracene. Path., 19:939-955. 1943. 
Cancer Research, 3:682-685. 1943. 7. ZIMMERMAN, H. M., and Arno.p, H. Experimental Brain 
3. Greent, H. S. N. Familial Mammary Tumors in the Rabbit. Tumors. IV. The Incidence in Different Strains of Mice. 
IV. The Evolution of Autonomy in the Course of ‘Tumor Cancer Research, 4:98-]01. 1944. 


























n 


n 


n 


n 














Influence of Environmental | emperature upon the 
Incidence and Course of Spontaneous 


‘Tumors in C3H Mice 


Edward W. Wallace, M.D.,* Helene Wallace,** and C. A. Mills, M D.*** 


(From the Laboratories for Pharmacology and Experimental Medicine, University of Cincinnati, Cincinnati, Ohio) 


(Received for publication November 29, 1943) 


In a previous paper (4) we showed that tumors 
induced by subcutaneous injections of methylcholan- 
threne arise significantly earlier and grow faster in 
mice adapted to heat (91° F.) than in those kept at 
68° F. Subcutaneous injections of emulsions of a 
spindle cell sarcoma also gave rise to tumors that 
grew rapidly in the heat, while in the 68° F. en- 
vironment they grew very slowly or actually regressed. 
Such sarcoma emulsions injected intramuscularly, 
however, grew equally well in both hot-room and cold- 
room mice. 

In 1941 Fuller, Brown, and Mills (3) reported a 
distinct difference of spontaneous tumor incidence in 
dba virgin females kept at 91° F. as compared to those 
living in a 68° F. environment. Not only was the 
number of tumors smaller in the heat, but they also 
appeared later in life and grew more slowly. That 
study was made on virgin dba females purchased at 6 
weeks of age, with no litter-mate pairing between the 
hot and cold rooms. However, as this strain had a low 
tumor incidence, the number of tumors involved 
was not large, though the results were definitely 
significant. 

In the present study our original breeders were 
obtained from Andervont’s special subline of strain 
C3H mice (4) in January, 1941; caretul inbreeding 
in our colony, however, has yielded only a 50 per cent 
incidence of mammary cancer in virgin females. 
Breeding of the mice was carried out in an_air- 
conditioned room kept at 79° F., and at approxi- 
mately 2 months of age the litters of young were 
segregated by sex and the females divided between 
the hot, cold, and control rooms. Purina dog chow 
checkers were used as the sole food throughout the 
study. 

The mice were examined weekly for tumor ap- 
pearance. Alternate tumor victims (considering each 
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room separately) were sacrificed at the end of 1 month 
after the tumor was first noticed, in order that the 
rate of tumor growth might be estimated. All car- 
casses were slit open and preserved in 10 per cent 
formalin until time of examination and measurement 
of the mass. A number of the mice got a leg caught 
in the wire mesh floor of the cage and died or were 
killed; these were more numerous among the smaller 
hot-room mice and were not counted in the series. 
A minor typhoid or dysentery epidemic in one cage 
also caused a few early deaths, which were not included 
in the calculations. All possible efforts were made to 
base the final computations only upon proved tumor 
victims dying of the tumor (or killed at the end of one 
month) and nontumor mice not dying prematurely 
of accident or contagion. 

All tumors were dissected out after formalin fixation 
of the carcass, and measurement was made of length, 
breadth, and thickness. These three dimensions (in 
millimeters) were multiplied together and the result- 
ing numbers used as indices of tumor size. It is 
realized that such calculation does not represent the 
real tumor volume in any case, but its use seems 
justified for purely comparative purposes. 

Table I presents the final data obtained on the 
series. Briefly stated, the significant findings are (a) 
a heightened tumor incidence in the cold-room ani- 
mals, (b) a probably significant earlier age for tumor 
appearance in the cold, (c) a more rapid rate of 
tumor growth, and (d) longer duration of life after 
tumor appearance in animals exposed to the cold. 
Tumors appeared a month earlier in the cold than 
in the heat and grew almost twice as much in the 
first month after appearance. The difference in mouse 
age at tumor appearance (0.99 + 0.42 months) is 
2.3 times its own probable error and would occur 
by chance alone once in 8 trmes. The difference in 
indices of tumor size after | month’s growth (3198 + 
773) is 4.14 times its own probable error and would 
occur only once in 200 times by chance alone. 

Although the tumors grew more rapidly in the 
cold room, they seemed to kill the hot-room mice 
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more quickly. Duration of life after tumor appear- 
ance was 48.08 days in the heat and 62.37 days in 
the cold, the difference (14.29 + 5.31 days) being 
2.7 trmes its own probable error. Such a difference 
would occur only once in 14 times by chance alone. 
A similar difference in tumor size at death was found 
when the mice were left to die naturally, but in this 
case the larger tumors of the cold room had _ been 
allowed a longer time for growth before the death 
of the animals. 

In addition to the higher incidence, earlier appear- 
ance, and faster growth of tumors in the cold room, 
there was also a much more definite tendency for the 
development of multiple tumors in different breast 
segments of the same animal. In the hot room there 
were only 3 mice with 2 separate tumors each and 
one with 3; 1n the cold room, on the other hand, 14 
mice developed 2 separate tumors each, 3 mice had 3, 
and 1 mouse showed 5 distinctly separate growths. 


genesis. Actinic radiations from the tropical sun have 
been suspected by many as being one irritating factor 
concerned, but our hot-room mice show an increased 
susceptibility to skin cancer, either chemically induced 
or transplanted, in the absence of such actinic radia. 
tions. The answer would seem more likely to lie ip 
an increased blood supply for heat-loss purposes and 4 
more active cutaneous metabolism. In only one article. 
that by Bain, Rusch, and Kline (2), has the action of 
ultraviolet radiation been considered separately from 
the more general effects of radiant heat of all wave 
lengths. In their studies they found that filtered ultra- 
violet light had a definitely greater carcinogenic effect 
when environmental air temperatures were high (35° 
to 38° C.) than under ordinary laboratory conditions. 

With cancer of the deeper tissues the situation js 
reversed, for such neoplasia shows definitely stronger 
tendencies in our cold-room mice. Although the 
mammary glands are located immediately under the 


TasLte I: Manimary Cancer INCIDENCE IN C3H VirGIn FeEmMALes Expostep ro Heat anp CoLp 





At 90-91° F, 
& 60-70% Ditference Controls 
At 68° I. rel. hum. (68° vs. 90°) at 79° F. 
Number of mice placed in rooms................... 125 122 75 
Included in final calculations.............. Paes 114 96 42 
Developing mammary tumors................. §2 48 24 
Percentage incidence of mammary tumors............ 72 50 44% higher 5() 
in cold 
Mice with multiple tumors........................ 18 4 D 
Mean age (in months) at tumor appearance.......... 13.34 = 0.26 14.33 = 0.34 0.99 = (0.42 15.00 = 0.62 
Duration of life (in days) after tumor appearance... .. 62.37 = 4.25 48.08 = 3.19 14.29 = 5.31 a 
Mean index of tumor size in mice killed 1 month after 
ED ioe ooo Ss oe oe ee eee 7650 = 514 4452 = 577 3198 + 773 4167 = 685 
Mean index of tumor size in mice left to die naturally... 13710 = 1107 8913 = 1273 4797 = 1687 —___—— 
Mean death age (in months) of nontumor mice...... 16.43 = 0.55 16.52 = ().4] 0.09 = 0.68 20.75 = 0.69 


There was only one internal tumor found at autopsy, 
and that arose from the ovary of a hot-room mouse 
showing no mammary tumor. 

Mean age at death of the nontumor mice was prac- 
tically the same in the rooms kept at 68° F. and 91° F., 
but was later in the 79° breeding room. 


DISCUSSION 


In general this series of strain C3H mice yielded 
findings that tully verify the results previously ob- 
tained with the smaller group of dba virgin females. 
It seems evident that a cool environment stimulates 
spontaneous mammary neoplasia as compared to the 
effect of depressing heat upon this tendency in mice 
of special cancer strains. In a study still in progress, 
results already at hand indicate that this same differ- 
ence exists in spayed females, in which case any ovarian 
influence upon mammary neoplasia is eliminated. 

Our findings, previously published (4), also throw 
possible light upon climatic effects in skin cancer 











skin, their blood supply and hormonal and _ nervous 
control caused them to be classed with the deeper 
tissues of the body in a metabolic sense. They are 
little affected, for instance, by the cutaneous vasocon- 
striction that takes place when the animal is chilled: 
rather, they are more likely to take part in the 
heightened metabolism that such chilling induces in 
the body as a whole. 

Transplanted tumor cells develop poorly when in- 
jected into the subcutaneous regions of scant blood 
supply in cold-room mice, while very rapid growth 
results from their emplacement in the deeper and 
more active muscle tissues of the same animals. It 
would thus seem that one factor in cancer genesis 
is probably the blood supply and metabolic activity 
permitted under a given set of conditions. Environ- 
mental temperatures thus play their part in two 
ways: (a) by very definitely altering the blood supply 
to the skin for heat-loss purposes, and (b) by their 
slower effects upon metabolic activity in the deeper 
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tissues—stimulation in cool surroundings and depres- 
sion in the heat. It should be borne in mind that the 
hot-room temperatures used here were just below 
the level required to produce fever in the animals. The 
development ot thermic fever would alter the picture 


in many ways. 
SUMMARY 


|. Spontaneous mammary cancer in virgin C3H 
female mice shows the same increased incidence in 
cool environments that was previously found in virgin 
dba temales. 

2. These tumors appear | month earlier in life and 
grow faster at 68° F. than at 91° F., although they 
kill the hot-room victims more quickly. 

3. Multiple tumors in this C3H mouse series were 


4 times more frequent among the cold-room mice than 
among those kept in the heat. 
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The Effect of Various Factors on the Harding-Passey 
Melanoma of the Mouse 
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(Received for publication December 7, 1943) 


In 1925 Harding and Passey (4) discovered a trans- 
plantable mouse melanoma, the first recorded ex- 
ample of a transplantable melanotic tumor (4). In 
1928 it was brought to this country from England 
by Dr. James B. Murphy, and since then has been 
continuously propagated at the Memorial Hospital. 
The tumor is intensely pigmented. It consists of 
large round cells and extraneous phagocytic cells 
full of melanin. 

During the past 15 years this neoplasm has been 
successfully transplanted for 58 generations in more 
than 1,500 young albino mice. The transplants took 
in more than 95 per cent of the mice and regressed 
in about 3 per cent. 

The grafts remained visible under the skin but lay 
nearly dormant for 3 weeks. Thereafter they usually 
showed a steady increase in size and might reach 
5) mm. in diameter at the end of the 16th week. 
Many of the positive transplants in young animals 
(18 to 20 gm. body weight, or about 50 days old) 
continued to grow for about 100 days before ulcera- 
tion of the tumor took place, and the subsequent death 
of the animal resulted usually from septicemia and 
nutritional failure (120 to 150 days). It would seem 
obvious that the tumors to be chosen tor successful 
transplantation should be the most rapidly and _ pro- 
gressively growing ones at about 45 days of age. 

Metastases in the viscera did not occur, but much 
phagocyted melanotic pigment was tound in the liver, 
spleen, and axillary lymph nodes when the organs of 
mice bearing tumors approximately 150 days old 
were examined histologically. On the other hand, 
very little melanotic pigment was found in the lungs 
and none in the kidney, adrenal, heart, and brain. 
Microscopic examination of the pigmented axillary 
lymph nodes revealed the presence of much phagocyted 
melanin from the primary tumors. Upon implantation, 
the pigmented axillary nodes tailed to produce any 
new growths, an indication of their nonmalignant 
character. This agrees with the observation of Har- 
ding and Passey. 

With this rare tumor available, it was thought of 
interest to determine the susceptibility of suckling 
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mice; the effect of gonadectomy and ovariectomy on 
susceptibility to the growth; and to examine its be- 
havior toward chemical and physical agents. 


TRANSPLANTATION INTO SUCKLING MICE 


In man, melanomas may occur at any age but the 
incidence tends to increase with advancing years, 
probably because time affords opportunity tor the 
malignant transformation of previously benign pig- 
mented nevi (13). 

Our previous studies with transplantable rat tumors 
indicated clearly that age had a definite influence 
upon the continued growth of transplants (16). In 
suckling rats, whose ages varied from less than a 
day to 20 days, implantation of the Sugiura rat sar- 
coma was successfully performed and the resulting 
tumors grew progressively until ulceration. Spon- 
taneous absorption occurred in only 9 per cent of 
these young rats. On the other hand, the percentage 
of takes in old rats (about 1 year old) was the same 
as in suckling rats, but the tumor regressed in 88 
per cent of the animals. In the case of the Flexner- 
Jobling rat carcinoma, the age of the animals has 
very little influence upon spontaneous absorption. 
This is shown by the fact that in suckling, young 
adult, and old rats regression was found to be about 
15 per cent of the positive transplants in all three 
groups. 

The study was extended to include the Harding- 
Passey mouse melanoma to ascertain whether there 
was any difference in susceptibility, growth rate, and 
spontaneous absorption at various ages. 

Grafts weighing from 1 to 2 mgm. were selected 
from a healthy area of a tumor from 5 to 7 weeks 
old and inoculated subcutaneously into the _ lateral 
thoracic region of suckling mice with a small trocar, 
the diameter of which was approximately 1.5 mm. The 
sucklings were allowed to remain with their mothers 
until the age of 21 days. The animals were ted a 
normal diet of Purina dog chow and carrot, with as 
much fresh water as they would take. 

Table I gives the results obtained from transplant- 
ing the pieces of tumor tissue into suckling mice 
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whose ages varied from less than a day to 21 days. adult or old mice; they proliferated more rapidly 
The data are arranged according to the increasing thereafter for 4 to 6 months and subsequently death 
ages of the animals. of the animal usually resulted from toxemia, septicemia, 

The data indicate clearly that age of the host had and nutritional failure. About 3 per cent of the posi- 
no definite influence upon the continued growth of | tive grafts regressed spontaneously. Tumor metastases 
transplanted mouse melanoma. The implants were’ did not occur in the viscera. 
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Fic. 1—Intensely pigmented Harding-Passey mouse melanoma, 100 days old. One arrow points to a deeply pigmented axil- 
——— s 
lary lymph node, the other to a cervical node. 


generally successful (average takes, 87 per cent) and CASTRATION AND Tumor GrowTH 
stew progressively to the size of a walnut. Male , L | , lead la 
and female suckling mice were found equally sus- several investigators Nave already reported the 


ceptible: of the 164 employed, 77 were males and effect of castration on subsequently transplanted Car- 
87 females. The transplants grew very slowly, how-  cinomas or sarcomas. Lathrop and Loeb (9), Strong 
‘ver, during the first 3 weeks, as did those in young (15), Murphy and Sturm (11), Loeper and Turpin 
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(10), Cori (1), and Murray (12) have all reported 
that castration betore puberty definitely lowered sus- 
ceptibility in mice. On the contrary, Sweet, Corson- 
White, and Saxon (21); Joannovics (6); and Kami- 








influence of castration upon the neoplastic effects of 
tar or the synthetic carcinogenic agents. Some investi. 
gators found that castration inhibited, while others 
found a stimulating effect, and still others that the 
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Fic. 2.—A section of the Harding-Passey mouse melanoma taken from the periphery, showing melanotic tumor cells and abun- 
dance of phagocytic cells full of melanin. Hexatoxylin and eosin stain. Mag. &* 240. 


kawa and Kawamura (7) reported a considerable in- 
crease in susceptibility both as to the number of takes 
and the growth rate of tumors in castrated animals. 
Grat (3) found that castration in males and females 
had no influence on the growth of transplanted tumors. 


Recently Woglom (23) reviewed 17 papers on the 


operation had no effect upon the development of 
malignant tumors. Woglom himself found that pre- 
puberty castration neither augmented nor diminished 
the susceptibility to methylcholanthrene sarcoma 1n 
male mice. 

Since there is strong evidence that ovarian activity 
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or internal ovarian secretion plays an important etio- 
logic role in the development of mammary cancer in 
animals as well as in the human subject, and that 
castration leads to the inhibition of prostatic tumors 





Fic. 
cosin stain. Mag. 325. 


i man (5), it appeared of interest to ascertain 
whether gonadectomy and ovariectomy would influ- 
ence the susceptibility of animals to transplanted 
melanoma. 

Male and female mice were castrated at 4 to 26 
weeks of age. From | to 3 months after castration 


the animals were inoculated with tumor fragments, 
each weighing about 5 mgm., and the resulting 
tumors were generally allowed to grow tor a period 
of 4 months. The results are presented in Table II. 


3.—Higher power view of Fig. 2 to show large round cells, epithelial types of cell, and mitotic figures. Hematoxylin and 


The data show clearly that castration did not signif- 
cantly affect the growth behavior of the melanoma. 
In the course of this investigation the effect of castra- 
tion on established tumors also has been determined. 
The procedure was the same as that already described 
except that castration was done when tumor grafts 
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had grown for 4 to 6 weeks. No effect tollowed, in 
either male or female mice. 

Tabet I: Restirs oF TRANSPLANTING HarRDING-PAssEY MOUSE 
MELANOMA INTO SUCKLING Mick or DIFFERENT AGES 
Percentage 


Number Age at 


Experiment of inocula- Percentage of 
number animals tion, days of takes regressions 

6 0.5 100 () 
2 » 0.5 75 17 
5 5 | §() () 
; ® 75 0) 
5 6 2 67 () 
6 ) 5 %% 14 
7 » 3 80) 0) 
a 1] 6 73 0) 
Y 7 6 6 17 
10 y / 100 0 
1] 2 7 100 0) 
12 Ne. ele ) 
13 s y 75 0) 
14 % IQ) 100 () 
15 » 12 75 17 
16 6 12 83 0 
17 > 14 100 0) 
1% 6 14 100 0) 
19 7 16 86 0 
20) x 17 ota) 14 
2] 10 20 100 0 
22 15 2] 100 0) 


TABLE II: INFLUENCE OF CASTRATION AT DIFFERENT AGES UPON 
SUSCEPTIBILITY TO THE HARDING-PAssEY MOousE MELANOMA 


Interval 


between 

castra- CGirowth 
Experi- Number Age when _ tion and of trans- 
ment of castrated, implanta- plants, 
number animals Sex days tion, days sper cent 

10 db 30 30 100 

10 2 30) 30 8() 

2 7 ref 30 9() 86 

x 4 30) 9() 88 

3 Ne) ref 50 30 100 

9 se) 50 30 100 

4 s rai 50 Y() 75 

? 50 9() §8 

5 Y Jb 180) 30 100 

10 4 180 30) 100 

6 7 3d 180) Y() 71 

10 4 180 9() 100 


HyproceEn Ion CONCENTRATION 
UPON THE VIABILITY OF THE HARDING- 


THe INFLUENCE OF 


Passty Mouse MELANOMA 


Previous studies in this laboratory on the Flexner- 


Jobling rat carcinoma (20), the Sugiura rat sarcoma ~ 


I (16), mouse sarcoma 180 (17), and the Rous chicken 
sarcoma (19) indicated that these tumors showed 
distinct differences toward the action of hydrogen 
ions. Knowledge of the relationship between pH and 
viability of tumor cells is desirable in connection with 
the cultivation of tumor tissue and chemotherapeutic 
experiments 77 vitro as well as in vivo. 

Two sets of buffers were used. One was the standard 


Te 


solutions recommended by Clark, and the other a 
Locke-Ringer solution previously adjusted colorimetri- 
cally to the required pH values with 0.1 N and 0.01 N 
solutions of HCl and NaOH. The composition of 
these solutions has been given elsewhere (19). 
About twelve small pieces of tumor, each weighing 
about 5 mgm., were placed in 25 cc. portions of 
solution of definite hydrogen ion concentration and 
salt content. The solutions had previously been steril- 
ized in a steam autoclave at 15 pounds’ pressure 
for 15 minutes. The flasks containing the solutions 
and tumor fragments were allowed to remain for 24 


Tas.Le III: 
Moust MELANOMA AFTER IMMERSION IN SOLUTIONS OF 
Various PH SoLutrions at 4° ro 5° CGC. 


RESULTS OF ‘TRANSPLANTING THE HARDING-Passry 


Number 


Experi- of tumor (;rowth of 
ment transplants transplants, 
number used Solution pH per cent 

l 10 Clark 4.0) () 

10) “ 5.0 30) 

10 5.8 () 

10 . 7 0 100 

2 10) Clark 79 100 

10 8.9 50 

10) - 10.0 () 

3 10 Clark 5.0 10 

10 7 K() 

10 ™ 8.9 4) 

4 10) Locke-Ringer 4.0 () 

10 ™ 7.0 100 

10 ™ 10.0 0 


hours in the refrigerator at a temperature of 4° to 
5° C. At the end of this period, the tumor fragments 
were transplanted into young mice. The results are 
presented in Table III. 

It is evident that the growth capacity of the mouse 
melanoma was completely destroyed by immersing 1n 
a Clark’s buffer solution or in a Locke-Ringer solu- 
tion at pH 4.0 or 10.0. At pH 5.0, 80 per cent 
inhibition and at pH 9.0, 55 per cent inhibition 
occurred. On the other hand, the tumor fragments 
that had been exposed to a solution at pH 6.0, 7.0, 
or 8.0 for 24 hours grew normally when implanted 
into mice. In this respect, the melanoma _ behaves 
as the other transplantable mammalian tumors men- 
tioned, but unlike transplantable avian tumors it has 
a short pH range in which transmissible tumor cells 
survive. 


EFFECT OF DESICCATION UPON THE GROWTH OF THE 
HarpiInc-PasseEy Moust MELANOMA 


It is a well established fact that cancer cells are 
rendered impotent by the usual desiccation (16, 17). 
The causative agent of certain infectious tumors ol 
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fowls and of a papilloma of the rabbit are, however, 
exceptions. The extent of the injurious action of 
dehydration on melanoma, however, is not known. 
For that reason the following experiments were made. 

Melanomas from 4 to 6 weeks old were cut into 
small pieces and placed in a cylindrical ampoule for 
quick freezing. After the tissue was frozen the unit 
was connected to the pumping system and desiccated 
for 6 to 12 hours. Dry ice was used to condense 
the water given off by the tissue (2). The dried 
fragments were moistened with distilled water or 
Locke-Ringer solution at pH 7, and then inoculated 
into young mice. The results were that the trans- 
plants that had been dried trom the frozen. state 
gave no growths. The conclusion is based upon 
several sets of experiments. 

In the course of the investigation a study was made 
also, of the resistance of the Harding-Passey mouse 
melanoma to extreme cold in vitro. The results showed 
that its growth capacity was almost entirely unaffected 
by sojourn in the frozen state at —70° C. for 7 days 
prior to transplantation (18). 


NONFILTRABILITY OF THE HArpbING-PAssEY Mouse 
MELANOMA 


The production of a mammalian cancer with cell- 
free extracts or filtrates of cancer tissue has never 
yet been confirmed, although recently this assertion 
has been repeated (8, 14, 22). 

A weighed portion of fresh melanoma was macer- 
ated with sea sand in a mortar, taken up with a 
quantity of water at pH 7, shaken thoroughly, and 
kept in a refrigerator at 4° to 5° C. from 6 to 24 
hours. This resulted in a 10 to 20 per cent aqueous 
extract, which was centrifuged and filtered first 
through a sand and paper-pulp filter (19). A portion 
of the filtrate was then passed through a Berkefeld 
hlter, grade N. Five-tenths to 1.0 cc. portions of both 
hltrates were tested, but none elicited a tumor. 


CANCER SUSCEPTIBILITY IN RELATION TO Coat CoLor 


Harding and Passey (4) pointed out that many 
grafts of the melanoma have grown so slowly as to 
permit the animal a life of 9 months before a tumor 
of given size is obtained. However, for no apparent 
reason, some grafts grew very rapidly, and the tumor 
in this active phase presented new features. To the 
naked eye it was distinctly paler, varying from a 
dark grey in one animal to a pale slate color in 
another. By deliberate selection from the paler tumors 
these investigators obtained an almost completely 
colorless growth. Thus from the original heavily pig- 
mented melanoma two distinct strains evolved, one 
heavily pigmented, and another that is nearly pig- 


ment-free to the naked eye. The former maintains 
its ancestors’ slow rate of growth, whereas the latter 
is much more rapidly growing. Transformation of 
the heavily pigmented melanoma into nonpigmented 
melanoma was observed also at the laboratory ot 
the Imperial Cancer Research Fund, London, where 
the writer was shown such tumors by Dr. J. A. 
Murray in 1935. 

By careful selection from rapidly growing tumors 
the Harding-Passey melanoma has been propagated 
through many generations in this laboratory by suc- 
cessive graftings into albino mice of Rockland and 
Bagg strains, but so far no nonpigmented melanoma 
has been produced. 

It is interesting to note that the original melanoma 
arose in a mouse that was a uniform milk-chocolate 
brown. 

To ascertain if the color of the host influences the 
tumor, grafts were inoculated into mice of the fol- 
lowing colors: black (C57), dilute brown (dba), 
brownish-grey (C3H), agouti (New York), and white 
(Rockland, Bagg, Swiss, Paris). The tumors in these 
mice were passed successively into animals of a cor- 
responding color, and in this way the tumor has been 
propagated for several generations in nearly 500 ani- 
mals. The color of the animal appeared to have no 
influence upon the susceptibility, the rate of growth, 
or the depth of pigmentation of the tumor. 


SUMMARY 


The following conclusions are drawn concerning 
the Harding-Passey mouse melanoma: 


1. Variations in the age of the host did not influence 
the outcome of transplantation. 

2. Suckling mice offered a favorable soil for the 
continued growth of the melanoma. 

3. The growth of transplants in suckling animals 
neither shortened nor prolonged the lives of animals 
in comparison with adult animals bearing such neo- 
plasms. 

4. Castration in males and females did not signif- 
cantly affect the growth of the neoplasm. 

5. The growth capacity of the melanoma was com- 
pletely destroyed by immersion in a buffer solution 
at pH 4 or 10, and at pH 5 or 9 partial inhibition 
and delayed growth was tound. No effect was ob- 
servable at pH 6, 7, or 8. 

6. The viability of the melanoma was completely 
destroyed by dehydration from the frozen state. 

7. The growth was not filtrable. 

8. Grafts grew equally well in C57 black, dba, 
C3H, agouti, and in Rockland, Bagg, Swiss, and 
Paris albino mice. 

9. During the past 15 years the tumor has been 
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The Relations to Chick Tissues of [umors Produced by 
the Yolk Injection Technic 


R. E. Hungate, Ph.D., A. Taylor, Ph.D., and R. C. Thompson 


(From The University of Texas, Biochemical Institute, and the Clayton Foundation for Research, Austin, Texas) 


(Received for publication December 22, 1943) 


A successful method for growing large mammalian 
tumors by injecting a suspension of cells into the yolk 
of chick embryos has been described by Taylor and his 
associates (4, 5). Other laboratories have also reported 
success with the technic (1, 6). 

The cancer suspension is injected into the yolk 
at the 5 day stage of development and when the 
tumors are examined on the 17th day they appear 
to be enclosed within the yolk sac. The exact struc- 
tural relationship between the cancer and the chick 
tissues is of interest. If the growths were actually 
inside the layer of endoderm cells lining the yolk 
sac, they would be separated from the mesoderm 
and thus from a blood supply. Their large size 
precludes the possibility that their nutritive and excre- 
tory needs can be met by diffusion through the 
endoderm layer. Also, sections show numerous blood 
chick erythrocytes interspersed 
through the tumor. The neoplasms evidently estab- 
lish a mesodermal connection. 


vessels containing 


The way in which mesodermal attachment occurs 
was studied by injecting tumor tissue and examining 
the early stages of its growth. Transplants of the 
dba mammary carcinoma studied by Taylor (3) were 

sed as a source of tissue. Eggs opened 72 hours 
after injection and examined under the dissecting 
microscope showed small aggregations of tumor cells 
in close proximity to the sinus terminalis. They were 
well supplied with blood vessels. In sections, the 
rapidly growing tumor was always found to be exter- 
nal to the endoderm and surrounded by mesoderm, 
both blood vessels and connective tissue. Photomicro- 
graphs of typical sections are shown in Figs. 1 and 2. 

Diagrams illustrating stages in the growth of the 
tumors and the chick tissues are shown in Fig. 3. 
The establishment of mesodermal connections by 
tumor cells injected into the yolk depends upon the 
fact that at the time of injection a large part of the 
yolk is not enclosed with endoderm. Although the ecto- 
derm in the 5 day egg has grown down and covers 
most of the yolk, the endoderm covers only the upper 
half (Fig. 3a). The mesoderm almost covers the 
endoderm. When the cancer suspension is properly 
injected into the yolk, the pieces of tissue are scattered 


through the yolk material and many of them come 
to rest in close proximity to the ectoderm. The endo- 
derm grows beneath these tissues, thus placing them 
between ectoderm and endoderm (Fig. 3b). As the 
mesoderm grows down, it meets the tumor cells, a 
blood supply is established, and rapid growth takes 
place. 

Because of the need for mesodermal connection, 
it is clear that implantation of tumor tissue injected 
into the yolk can occur only during the stages of 
development in which the endoderm and mesoderm 
are growing over the yolk. If eggs are injected before 
this time, the blood supply is not yet well developed. 
If injected later, the yolk sac has already formed 
(Fig. 3c), the endoderm encloses most of the yolk, 
and any injected tumor cells are separated by it from 
the mesoderm. Since in the 4 day egg the growth 
of the mesoderm with its accompanying blood supply 
is already well started, it seemed that injections at 
this stage might result in suitable implantation and 
that the extra day for growth would allow larger 
growths to form. Experiments in which 4 day and 
5 day eggs were injected with the same suspension 
have shown that the tumors from the 4 day injections 
are significantly larger. 

Implantation of neoplastic tissues occurs at the edge 
of the advancing mesoderm. In 5 day eggs this edge 
is approximately at the equator of the yolk. However, 
the growths in the 17 day eggs are almost always 
found in a small area near the yolk sac umbilicus 
(Fig. 3d). The implants are apparently carried down 
with the advancing edge of the mesoderm. The grow- 
ing regions that cause the rapid extension of the 
mesoderm over the yolk evidently lie behind the edge 
(sinus terminalis) which is pushed ahead. 

In some 17 day eggs the yolk sac umbilicus is still 
quite large and in these the individual tumors may 
be seen to form a ring or a portion of a ring around 
the albumen. In most eggs, however, the ring has 
closed almost completely and the individual growths, 
being brought into close proximity, fuse more or less 
to form larger aggregates. 

In the later stages of growth of the mesoderm over 
the yolk the edge tends to be folded under. This 
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Fic. 1.—-Section of tumor 5 days after injection into yolk. Mag. approx. 100 X. 
Fic. 2. Section of tumor in a 17 day egg showing endoderm and connective tissue separating tumor cells from the volk. Mag. 
approx. 430 &. 











a oo a 


ty SP copeenns 
en = 





























Hungate—Tumors Produced by Yolk Injection Technic 291 





ennai 
causes the neoplasms to appear to lie within the 
volk sac. Also, the endoderm becomes much folded 
and extends down into the yolk as pockets in which 
the cancer tissues lie (Fig. 3d). This, too, causes the 
tumors to seem to be within the yolk, but sections 
show that they are still separated from the interior 
of the yolk sac by the endoderm and that they retain 
their mesodermal connections and blood supply. 
These studies show that the tumors produced by 
injection into the yolk have essentially the same rela- 
tion to the chick tissues as those injected by other 
methods (2). In both cases the neoplasm makes con- 
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cess in growing large tumors by the yolk injection 
method depends upon the amount of tissue deposited 
near the ectoderm and remaining outside the endo- 
derm as the latter grows over the yolk. Several tech- 
nics of injection have been tested with the mouse 
mammary carcinoma mentioned. The initial method 
of injecting into the yolk with considerable force has 
proved to be one of the most important factors in 
producing large tumors. As an additional measure 
it has been found useful to rotate the eggs 180° 
several times after injection. These technics mix the 
tumor cells with the yolk and disperse them so that 
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Fic. 3a.—Diagram of a 5 day egg showing position of tumor celis that are becoming established. 3b.—Diagram of a 9 day 


nection with a blood supply by implanting on the 
mesoderm. 

It is evident that only fast growing tumor strains 
can produce large growths in the developing hen’s 
egg, since 12 to 15 days is the maximum time avail- 
able. From a given amount of injected tissue the 
volk method yields more tumor in 11 to 13 days 
than can be obtained from a similar injection into 
the mouse. This agrees with Murphy’s observations 
(2) on the rate of development of neoplasms in the 
egg. Whether this is due to faster growth or to 
better implantation has not been definitely deter- 
mined, though there are some indications that the 
latter is the important factor. 


From the above considerations it is clear that suc- 





3¢.—Diagram of a 12 day egg. 3d.—Diagram of a 15 day egg. 


many separate tumor particles come to rest against the 
ectoderm and become established in the mesoderm. 


SUMMARY 


A study of the relationship of egg-grown tumors 
to the chick tissues shows that implantation and 
growth depend upon the injected tumor cells making 
contact with the chick mesoderm. Cells injected into 
the yolk of the 4 to 5 day egg can make this con- 
nection on the edge of the mesoderm since the endo- 
derm does not yet enclose the yolk. The greater 
the number of implanted tumor cells, the larger is 
the neoplasm produced. Forcible injection and fre- 
quent rotation of the egg aid in giving maximum 
implantation. 
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Is Cancer a Communicable Disease? 


Captain Ludwik Gross, Medical Corps, United States Army 


(Received for publication November 26, 1943) 


Although the mystery of cancer is as yet far from 
solved, information recently accumulated from exten- 
sive studies on this problem has gradually dissipated 
4 number of misunderstandings and introduced a few 
new facts that suggest theories quite different from 
those accepted only a few years ago. 

Tumors are probably as common in frogs, fish, 
fies, chickens, mice, rats, rabbits, dogs, or horses, 
as in man. In animals, as in man, cancer is usually 
4 disease of older age, and is only occasionally observed 
in young subjects. Tumors may arise in almost any 
part of the body; some grow rapidly and kill their 
hosts in a comparatively short time; many others 
grow slowly; still others may persist for years without 
much injury to their hosts. 


THe INOCULATION OF TUMorRs IN ANIMALS 


Tumors that develop in animals can be excised and 
reinoculated into the same host, or transplanted from 
one animal to another. Although tumors can usually 
be successfully transplanted only within the same 
species, Or even race, as from mouse to mouse, rat 
to rat, rabbit to rabbit, etc., transplantation between 
animals of different species is also possible. By im- 
planting into the anterior chamber of the eye instead 
of subcutaneously tumors can be successfully trans- 
ferred from one race, species, or even order, of animals 
to another, for instance from mice to rabbits, rabbits to 
guinea pigs, etc. 

It was first thought that tumors could be transferred 
only by large particles of undamaged cells, because 
the first new growths found in rats and mice could not 
be transmitted by cell-free filtrates. Later it was dis- 
covered that malignant neoplasms in chickens, and 
certain tumors in frogs, rabbits, and dogs are often 
readily transmissible by cell-free filtrates or by tumor 
tissue that has been either desiccated or stored in 
glycerine. Recent studies indicate that mammary 
cancer in mice also can be transmitted by cell-free 
hltrates if certain experimental conditions are met. 


Acouirep Speciric IMMUNITY TO THE IMPLANTATION 
oF Tumors 


Successful implantation of a malignant growth into 
a susceptible host is not necessarily fatal for the animal. 


In certain instances the implanted tumor grows only 
temporarily and eventually disappears, and even one 
that is highly malignant for certain races or inbred 
lines of animals may occasionally regress. 

It has long been observed that animals that have 
exhibited complete, spontaneous regression of success- 
fully implanted tumors usually resist reinoculation 
with the same neoplasm. On the basis of this obser- 
vation a method of active immunization was devised 
by Besredka and the writer a few years ago (11, 
12). Susceptible animals were inoculated intrader- 
mally with a very small amount of finely ground 
tumor-cell suspension; under proper control of dosage 
the resulting intradermal tumors regressed in an 
appreciable number of instances and animals in which 
this occurred were found immune to reinoculation of 
the same neoplasm by any route. This procedure 
has been applied successfully in mice (11, 12), rabbits ’ 
(16, 13), and chickens (14). It has also been ob- 
served in recent experiments that temporary growth 
of an intradermally implanted tumor, followed by 
its spontaneous and complete regression, confers im- 
munity on the host no matter what the origin of 
the tumor or its genetic relation to the inoculated 
host (38). This immunity is directed specifically 
against the tumor used for the immunizing inocula- 
tion. Although it is substantial (40) and durable it 
cannot be transferred passively from one animal to 
another, even by the injection of large amounts of 
serum or of ground organs from immunized animals 
(13, 14). 

The immunity acquired by spontaneous recovery 
from tumors presents a complete analogy with that 
observed in diseases caused by various microorganisms 
and viruses. Many centuries ago men observed that 
persons who had recovered from certain infectious 
diseases, such as smallpox or measles, usually possessed 
a lasting immunity. This is most striking in certain 
virus infections although it exists in other communi- 
cable diseases also. Thus observation that susceptible 
animals can be successfully immunized against the 
experimental implantation of neoplasms is of con- 
siderable significance. At the present time, however, 
no more than theoretical importance can be attached 
to these experiments since no proof has yet been 
furnished that intradermal immunization may also 
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prevent the development of tumors naturally occurring 
in animals.’ 


THe “SpontrANgeEous. DEVELOPMENT OF TUMORS 


Although malignant growths develop frequently in 
Various animals, in most instances no evidence has 
been found to suggest that a tumor-bearing animal 
can transmit the disease to another. Whereas neo- 
plasms can be transplanted artificially from one 
animal to another, no similar transfer seems to occur 
in nature; for a handful of tumors only, such as the 
rabbit myxoma or rabbit papilloma, were data at 
hand to indicate transfer under natural conditions, 
but since no such evidence could be found tor the 
vreat majority, it seemed logical to assume that each 
of these tumors is a separate entity, arising de novo 
in the afflicted animal without any causal connection 
with similar neoplasms in other animals. Hence, with 
few exceptions, each tumor that developed in a normal, 
untreated animal was considered to be a “spontaneous” 
new growth. 


THe “Cancer FAMILIES IN MICE 


During early experiments on the transplantation 
of tumors several investigators observed that spon- 
taneous neoplasms could be transplanted without difh- 
culty from one sibling to another, but that such 
transplantations only rarely succeeded in other animals. 
By successive transplantations a tumor would only 
gradually acquire sufficient virulence to grow indis- 
criminately in various animals of the same species, 
if its virulence were enhanced at all. Since the 
number of takes in “market” mice, 7.e., in animals 
of promiscuous origin, was wholly irregular, several 
investigators began inbreeding mice to obtain a sufh- 
cient number of siblings or sibling-like animals equally 
susceptible to implantation. Thus female mice have 
been mated in each generation to their brothers 
only, a process that eventually resulted in a high 
degree of genetic uniformity in all animals of a par- 
ticular inbred line. For practical purposes these 
animals were as alike as identical twins, and they 
proved to be equally susceptible or equally resistant 
to the implantation of certain tumors. 

Several lines of mice have been thus established 
(74—77), each designated by a letter symbol such 
as A, C, C3H, and so on. It was soon observed that 
the animals of some of these lines developed spontane- 
ous tumors when allowed to reach older age, whereas 
mice of other lines remained free. The comparatively 
short life-span of these rodents seemed to afford a 
good opportunity for experimental study of the in- 





1 For bibliography on transplantation of tumors and experi- 
mental tumor immunity see (39), and (92). 


a 
heritance of these naturally occurring neoplasms, and 
interest switched from transplanted to spontaneous 
tumors. 

Mice of some of these lines have been found practi- 
cally tree trom neoplasms, no more than 2 or 4 per 
cent developing them; the C, C57 black, CBA, and 
other similar lines are therefore called low-tumor 
lines. On the other hand, certain inbred lines like the 
A, or the C3H, show a remarkably high incidence 
of spontaneous tumors in each generation. These are 
called high-tumor lines. 


THe INFLUENCE oF SEX AND AGE ON THE Devetop- 
MENT OF SPONTANEOUS TUMORS 


A striking influence of sex and age on the develop. 
ment of spontaneous tumors was immediately ob- 
served in these strains. Thus practically all females 
of the C3H line have mammary carcinomas before 
they reach | year of age. Females that have had 
litters develop mammary tumors earlier (5) than 
virgin females. Male animals of this line develop 
neoplasms of the liver or lungs at an average age of 
15 months (1); many ot them, however, die without 
tumors, or before they reach the comparatively late 
tumor age. 

The females of the A line differ from those of 
the C3H line, since there is a striking difference in 
the incidence of mammary cancers between the 
breeding and virgin females (74, 17, 19). Practically 
all breeding females of the A line develop mammary 
carcinomas at the average age of 12 months; on 
the other hand, virgin females of this line, with few 
exceptions, remain free from mammary tumors. They 
develop, however, lung carcinomas (17) upon reaching 
the average age of 17 months. Males of this line also 
develop lung carcinomas at approximately 15 months 
of age (17). 

Males of the high-tumor lines do not normally de- 
velop mammary tumors. When castrated early in life, 
however, and engrafted with ovaries (58), or when 
injected with estrogenic hormones (48), they have 
mammary tumors about as often as virgin females 
of the same line. It should be pointed out, though, 
that animals of low-tumor lines do not develop mam- 
mary cancers from overstimulation with estrogenic 
hormones. 

Thus it seems that hormonal stimuli, coupled with 
changes that are associated with older age, have only 
an intermediary influence on the development of 
certain spontaneous tumors, such as mammary cancer, 
in mice. It may be that in certain animals old age, 
together with an alteration in the hormonal balance, 
may activate a pre-existing but hitherto latent tumor 
factor, and thus be only indirectly responsible for 
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the development of at least some of the “spontaneous” 
neoplasms. 


VAMMARY CANCER IN SUCCESSIVE GENERATIONS UNDER 
Promiscuous BREEDING 


The studies on the development of spontaneous 
tumors in successive generations of “cancer families” 
of mice have been carried out on genetically unitorm 
animals of pure inbred lines. Clearly the breeding 
conditions are artificial, and cannot be compared with 
those occurring in nature. A_ similar development 
of spontaneous tumors in members of successive 
generations of mice has been observed also, however, 
under the usual conditions of promiscuous breeding. 
Thus Dobrovolskaia-Zavadskaia (29) obtained 5 fe- 
male mice of unknown origin with mammary carci- 
nomas. Two of these were mated to males that had 
been born to cancerous mothers, and 3 to males of 
unknown origin. There was a striking incidence ot 
cancer in the resulting progeny. All females of the 
first generation that lived over 6 months developed 
of the 84 females in the 
second generation 56, 1.¢., 67 per cent, died with 
mammary carcinomas. 


mammary tumors, and 


In other and similar experiments (28) a cancerous 
female mouse of unknown origin mated successively 
to 3 different males had 7 cancerous and 5 noncan- 
cerous daughters. One of these cancerous daughters 
mated to her own brother had noncancerous offspring, 
but her 2 granddaughters developed mammary tumors. 


TRANSMISSION OF CANCER THROUGH MoTHERsS MILK 


For a number of years elaborate genetic theories 
were advanced to explain the origin of spontaneous 
tumors, and especially mammary cancer, in mice. A 
few years ago, however, it became clear that chromo- 
somal factors could not be held exclusively responsible 
for their development. It was observed by members 
of the Roscoe B. Jackson Memorial Laboratory (73) 
that females of a high-tumor line mated to a male 
of a low-tumor line were able to transmit the tumor 
factor to their offspring in a high percentage of cases, 
whereas males of the same high-tumor line mated to 
temales of the low-tumor line had offspring in which 
few, if any, tumors appeared. It was concluded that 
some maternal or extrachromosomal influence respon- 
sible for the development of spontaneous tumors had 
been transmitted from the mothers to their progeny. 


Tuer Prevention oF Breast CANCER BY FosTER 
NURSING 
The maternal influence could be transferred by 
cytoplasmic inheritance, during intrauterine develop- 
ment, or by way of the mother’s milk. .Suspecting 


milk transmission, Bittner (18), early in 1934, re- 
moved young mice born to high-tumor A line females 
from their potentially cancerous mothers before they 
were 24 hours old, and transferred them for foster 
nursing to lactating females of the low-tumor CBA 
and C57 black lines. The results were striking (19). 
Whereas 96 per cent of 376 breeding females of the 
A line developed spontaneous mammary cancers at 
the average age of 10 months, no more than 8 per cent 
ot the 127 tostered females did so; 92 per cent of 
these died at the average age of 17.7 months without 
tumors. 

These dramatic observations have been repeated and 
confirmed by other investigators, and with various 
lines of mice. Andervont (2—6) observed that foster 
nursing of females of the highttumor C3H line by 
low-tumor females of the C, Y, or I lines reduced the 
incidence from 100 to 20 per cent. The appearance 
of spontaneous mammary cancer could be entirely 
prevented in C3H females by removing these animals 
at full term directly from their mothers’ uteri and 
foster nursing them on females of the low-tumor 
C57 black line. It has been observed that removing 
mice from their mothers 24 hours or later after birth 
had little or no effect on the future development of 
tumors in these animals; in order to prevent the 
appearance of neoplasms in such mice they had to 
be removed immediately after birth. 

Thus it was definitely established that the develop- 
ment of breast cancer can be prevented in mice of 
high-tumor lines by isolating newly born animals 
from their potentially cancerous mothers and _ trans- 
ferring them for nursing to lactating females of low- 
tumor lines. 

In recent experiments Bittner (22) removed C3H 
females on the day of birth from their potentially 
cancerous mothers, and transferred them to females 
of the low-tumor C57 black line. Through 5 succes- 
sive generations only | per cent of 165 descendants 
of these fostered mice developed tumors; the remainder 
died at the average age of 16.9 months without neo- 
plasms. Of the 214 control C3H temales 97 per cent 
developed mammary cancers at the average age of 
8.9 months. 

Hence a high-tumor line changed into a low-tumor 
line after foster nursing of females from one single 
generation of a high-tumor line by lactating females 
of a low-tumor line. 


TRANSMISSION OF MAMMARY CANCER TO MICE OF 
Low-Tumor LINEs 


A logical sequel was to determine whether mice of 
a low-tumor line would develop mammary cancer 
when nursed by females of a high-tumor line. 
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It was soon observed by Andervont (2) that mice 
of the low-tumor C line developed mammary cancers 
in 64 per cent of cases when nursed by females of 
the high-tumor C3H line. None of the control females 
of the C line nursed by their own mothers developed 
tumors. In other experiments (4) the incidence of 
mammary cancer in low-tumor hybrid females, derived 
from mating of C57 black and I lines, was increased 
from 0 to 80 per cent by transferring the newly born 
animals to C3H females. The tendency to develop 
mammary cancer, once acquired, could also be trans- 
mitted through successive generations. Thus when 
acquired by females of the low-tumor C line after 
foster nursing by females of the high-ttumor C3H 
line it was transmitted to the second and third genera- 
tions (3); a low-tumor line changed into a high- 
tumor line after foster nursing of females of one 
generation of a low-tumor line by females of a high- 
tumor line. 

The tumor factors carried by various high-tumor 
lines are probably not identical, since they may have a 
different affinity for animals of various inbred lines 
(4). Conversely, animals of a low-tumor line may 
prove susceptible to a tumor factor carried by one 
high-tumor line, but may at the same time have a 
low susceptibility to a tumor factor carried by another 
high-tumor line. 


IMPORTANCE OF SUSCEPTIBILITY TO CANCER COMPARED 
wiTtH THat tro Various INFEcTIOUs DISEASES 


According to the generally accepted theory (19, 20), 
three factors are responsible for the origin of mam- 
mary cancer in mice: (a) the transmissible milk 
“influence,” which may, however, according to Bittner 
(20), arise de novo within the individual; (b) in- 
herited susceptibility; and. (c) hormonal stimulus. 

This theory does not sufficiently stress the impor- 
tance of a transmissible causative agent in the origin 
of mammary cancer in mice; on the other hand, the 
importance of inherited susceptibility as well as the 
influence of hormonal stimuli seems to be overem- 
phasized, and may be misinterpreted. Thus few 
bacteriologists, if any, would state that anthrax, for 
instance, is caused by two tactors: (a) the transmis- 
sible anthrax bacillus, and (b) inherited susceptibility. 
The anthrax bacillus only would be mentioned, since 
it goes without saying that this microorganism can 
act only on a susceptible host. Susceptibility is ob- 
viously fundamental in the acquisition of any com- 
municable disease, since pathogenic microorganisms 
or viruses can act only on susceptible cells within 
susceptible hosts. Some microorganisms have a wide 
range of action; others are limited in their pathogenic 
activity to susceptible races, families, or even indi- 
viduals. These microorganisms are nevertheless con- 








sidered the true causative agents of the resulting 
diseases. Thus Algerian sheep, in contrast to European, 
are relatively insusceptible to anthrax; field mice are 
relatively resistant to streptococci or pneumococci, 
whereas albino mice are very susceptible to these or. 
ganisms (33). Webster (87) selected susceptible and 
insusceptible parents for breeding and eventually ob- 
tained two lines of mice, one showing 95 per cent 
mortality and the other only 5 per cent under the 
same conditions of exposure to B. enteritidis. 

Hormonal stimuli may also distinctly influence the 
susceptibility of the host to certain communicable 
diseases. Thus a higher susceptibility of males, as 
compared with temales, to many infectious diseases 
has long been observed in human and animal path- 
ology (33). Some diseases, such as ringworm of the 
scalp (Tinea tonsurans), occur in childhood but rather 
seldom in sexually mature individuals (69). 

The susceptibility of the host, fundamentally in- 
herited, but also strongly influenced by hormonal 
stimuli, age, and various environmental factors, seems, 
at least in principle, no more important in the origin 
of cancer than it is in the acquisition of diseases 
caused by various microorganisms and _ viruses. 


MAMMary CANCER IN Micre—A COMMUNICABLE 
DISEASE 


Upon reviewing the problem dispassionately it is 
dificult to avoid the conclusion that mammary cancer 
in mice is a communicable disease transmitted through 
the milk of nursing animals from one generation to 
another. Animals that transmit the tumor factor 
and are responsible for the dissemination of the dis- 
ease do not themselves display any apparent symptoms 
at the time of transmission; they develop tumors, if 
at all, later in lite. They are carriers of a temporarily 
latent tumor factor, which is probably a virus (20): 
they have an asymptomatic neoplastic disease. Young 
animals that acquire the tumor factor by suckling 
milk trom their potentially cancerous mothers do not 
have mammary cancer until they reach approximately 
| year of age, and some die without tumors. In the 
meantime, however, they become carriers, and before 
displaying any symptoms may again transmit the dis- 
ease to the next succeeding generation. 

Although these observations refer thus far to mam- 
mary cancer in mice, there is no reason to believe 
that this form of tumor has an etiology essentially 
different from that of other neoplasms. 


THe LAw oF OsBLicATE COMMUNICABILITY PROBABLE 
ALso FoR Tumors? 


The generally prevailing supposition that cancer 1s 
a “spontarieous” disease, caused by various internal 
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and external tactors, is not unlike the ancient con- 
ception of “spontaneous tuberculous degeneration” 
advocated by Pidoux (82) and other believers in 
“morbid diathesis.” At the time of Villemin tubercu- 
losis was thought to be “a common result of a quantity 
of diverse external and internal causes” (82), and it 
is worth emphasis that as late as 1885 typhoid fever 
and diphtheria were believed to originate de novo in 
Glthy surroundings (66). It took many years to 
demonstrate that the law of obligate communicability 
still prevails for all infectious diseases. The same may 
be true for cancer. The conception of the spontaneity 
of at least certain of its forms seems untenable in 
view of the experimental evidence suggesting that 
what was thought to be “spontaneous” mammary 
cancer in mice is a disease communicable from genera- 
tion to generation, and that its appearance can be 
effectively prevented by isolating the potentially can- 
cerous mothers from their newly born progeny. 

It is true that while mammary carcinoma 1n mice 
has been found to be communicable from one animal 
to another, no experimental evidence has been obtained 
as yet for a similar natural transmission of other 
tumors, such as various sarcomas, etc. It is possible 
to assume, however, that the mammary carcinoma of 
mice does not represent a form of cancer fundamentally 
different from other neoplasms. If this assumption 
is correct, the law of obligate communicability may 
sooner or later be established for other tumors also. 

Thus far milk has been recognized as the inter- 
mediary factor transmitting the disease from genera- 
tion to generation. Other means of transmission, 
however, such as ovarian transfer, should also be 
considered. Cancer is not limited to mammals, and 
it seems reasonable to assume that tumors can_ be 
transmitted by means other than milk, not unlike 
various microorganisms that are transmitted trom one 
generation to another (81, 71, 60, 32). 

Occasionally the same animal may simultaneously 
carry several different tumor factors, such as lung 
or bone tumor factors, and a mammary carcinoma 
agent. Although the appearance of mammary cancer 
may be prevented in the next generation by isolating 
the potentially cancerous mothers from their newly 
born progeny, this precaution will not necessarily 
eliminate the bone or lung tumors, since these may 
have ways of transmission other than milk. 


I] 


Let us now consider the few available experimental 
data and observations referring to the transmission 
ot human cancer: (a) in the same person, (b) from 
one person to another, and (c) from one generation 
to another. 


AUTOINOCULATION OF HUMAN CANCER 


Accidental contact transplantations of tumors in 
the same patient, as from one lip to another, from 
tongue to gum, from one vocal cord to another, from 
breast to the adjacent chest skin, etc., have long been 
observed by various authors (10, 23, 30, 50). Acci- 
dental transplantations of tumors during laparotomy, 
abdominal paracentesis, or débridement of a tumor 
through the vagina, have been described by numerous 
surgeons (50). An accidental transplantation of an 
adenocarcinoma from the breast to the skin of the 
thigh in a 43 year old white female was observed 
by Spies and his colleagues (72); 2 months after the 
plastic transplantation of Reverdin grafts from the 
patient's right thigh to the granulating wound surface 
of the left chest wall a nodule developed in the skin 
of the right thigh where the autografts had been 
excised. The microscopic report on this nodule 
(Ewing) was “a very cellular infiltrating carcinoma 
of mammary gland type.” A similar case of acci- 
dental transplantation of a breast tumor to the skin 
of the arm was observed by Hubard (44). 

Cornil reported (26) that an “anonymous surgeon” 
transplanted in 1887 a breast sarcoma and a breast 
carcinoma, each into the patient from whom it had 
been excised. The implants grew after incubation 
periods of 2 months and a few weeks, respectively. 
The sarcomatous implant was excised and found to 
be histologically identical with the original breast 
sarcoma. The carcinomatous implant grew, but was 
not excised. Similar cases of successful, intentional 
autotransplantation of human cancer were reported 
by Delbet (cited by Kurtzahn) and Hahn (41). 

More recently de Martel (54) transplanted carci- 
noma of the breast (3 patients) and carcinoma ot 
the bowel (1 patient) under the skin of the abdomen, 
and each into the patient in whom it had originated. 
A latent period of approximately 5 months was ob- 
served in all 4 instances; after this had elapsed the 
implants began to grow very rapidly. They were 
destroyed in all patients without difficulty by x-rays. 

On two occasions Besredka and Gross (15) im- 
planted intradermally a carcinoma excised from the 
breast into the patient in whom it had originated; 
both already had metastases at the time. The intra- 
dermal implants grew in both cases after an incuba- 
tion period varying trom 6 weeks to several months; 
they were later removed and proved to be micro- 
scopically identical with the original tumors used 
for inoculation. 

A melanosarcomatous metastasis was excised and 
immediately reinoculated intradermally in a 53 year 
old woman by Gross, Zinninger, and Ulin (37). The 


implant grew after an incubation period ot 10 weeks 
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and proved to be microscopically identical with the 
original tumor used for inoculation. 


TRANSPLANTATION OF CANCER FROM MAN TO MAN 


A few dramatic observations of accidental transplan- 
tation of malignant tumors from man to man have 
been recorded by competent observers. According to 
Tross (79) a man developed a carcinoma of the 
glans penis presenting a structure histologically identi- 
cal with the cervical carcinoma from which his wife 
suffered. A patient reported by Martin (55) suffered 
from a recurrent epithelioma of the external ear and 
neck. This patient “was most free from pain when 
resting his head on the breast of his wife, the stained 
dressing often being in contact with her bare skin.” 
A few weeks after the patient's death Martin was 
called to attend the widow, and found her suffering 
from an epithelioma of the chest wall, just above 
the left breast, in the exact place where her husband's 
head most often had lain. A similar case of probable 
transplantation of cancer from a woman's breast to 
her husband’s gum was reported by Peyriche (63). 
Balacesco and Tovaru (7) reported the case of a young 
woman who had a small nodule in her right breast. 
The woman delivered a baby and at this time the 
nodule in her breast ulcerated. Nevertheless, she 
nursed her baby. After 11 months the child developed 
a tumor on its lower lip. Both mother and child 
were at this time operated upon, and the breast tumor 
as well as the lip tumor were excised. The mother 
proved to have an adenocarcinoma of the breast, the 
child had a spindle cell sarcoma of the lip. In spite 
of the microscopic difference in appearance of these 
tumors, there is a strong possibility that the tumor 
was transmitted from mother to child by contact 
inoculation. 

Weber and his associates (86) reported the case of 
a melanosarcoma most probably transmitted from a 
27 year old mother to her child. The full term child 
had been delivered by cesarean section in apparently 
good health 3 months betore the woman died of 
generalized melanosarcoma; the physician (E. Hol- 
land) who delivered the child remarked that “the 
lower uterine segment of the mother was during the 
Caesarean section occupied by a huge black placenta 
proved to be infiltrated with masses of tumor” (86). 
He thought it probable that tumor cells might have 
been carried in the placental blood stream from the 
mother to the liver of the fetus. The child died 
atter 8 months from generalized melanosarcoma with 
large tumors in the liver. 

Lecéne and Lacassagne (49), and later Katz (45), 
described the dramatic case of a tatal accidental inocu- 
lation of human cancer into the hand of a medical 
student, Henri Vadon. The unfortunate Vadon aspi- 





TE 


rated serum from a wound following radical mastec- 
tomy in a woman suffering from an adenocarcinoma 
of the breast. 
while falling accidentally punctured his left hand, 
injecting some of the fluid deep into the tissues of the 
palm. This happened on the 13th of February, 1923, 
in a ward of the Cochon hospital in Paris. In Feb- 


The syringe slipped, however, and 


ruary 1925, 7.e., two years later, an irregular indura- 
tion appeared at the site, with a distinct prolongation 
toward the old scar remaining after the puncture, 
and tuberculous synovitis was suspected. The indura- 
tion increased slowly in size. It was removed in 
August, 1925, and sent for histological examination. 
This revealed a 


curred in the scar and metastases rapidly appeared 


fusiform sarcoma. The tumor fre- 
under the skin of the internal surface of the arm. 
On September 23rd the whole arm was disarticulated 
by Lecéne; 2 months later, however, metastases ap- 
peared above the clavicle and in the neck. Vadon 
died on December 12th, 1926, one year after the 
metastases appeared. Thus he inoculated himself with 
a mammary epithelioma, and developed a_ tusiform 
There had been 


no tumors in Vadon’s family for 3 preceding genera- 


sarcoma at the site of inoculation. 


tions on his paternal side; on the maternal side, one 
grandfather died of a suspected tumor of the kidney. 

It should be emphasized that striking histological 
changes occurring in tumors in the course of experi- 
mental transplantation from one animal to another 
have been repeatedly observed by numerous competent 
observers. Thus during serial transplantation of a 
carcinoma a sarcoma may eventually develop. Such 
transformation may occur more or less rapidly follow- 
ing successive transfer of the neoplasm. Whether 
the transformation is genuine, 7.¢e., whether the car- 
cinoma actually changes into a sarcoma, or whether 
the transformation is due to a sarcomatous change 
in the stroma that gradually overgrows the carci- 
noma is of considerable theoretical importance, and 
has been fully discussed by Woglom in his review 
of experimental cancer (91). From a practical point 
of view, however, the fact remains unchallenged 
that following transplantation of a carcinoma from 
one subject to another, a sarcoma may develop. Thus 
it is possible to assume that a similar histological 
transformation may occur also in human neoplasms 
accidentally transplanted from one person to another. 
This would perhaps explain the case of Vadon 
(45, 49), and also that described by Balacesco and 
Tovaru (7). 


TRANSPLANTATION OF CANCER FROM MAN TO ANIMALS 


Human sarcoma or carcinoma can be transplanted 
without difficulty into the anterior chamber of the 
eye of various species of animals, such as_ rabbits, 
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guinea pigs, etc. After an incubation period varying 
‘rom 3 weeks to + months the implanted tumors begin 
to grow rapidly, and can then be transferred by serial 
passage in the new hosts. Thus a human hbrosarcoma 
could be transferred for 14 consecutive passages in 
guinea pigs (36). The incubation period may rapidly 
diminish during successive transfers so that eventu- 
ally tumors will grow within 7 days following im- 
plantation. After several ocular transfers the tumor 
may be successfully inoculated by other routes, for 
instance into the testicle. 


Thus examples of either accidental or intentional 
‘noculation of human cancer in the same_ subject, 
or of unintentional transplantation of a tumor from 
one person to another, are comparatively rare; not 
all such observations have been published. Yet the 
available experimental data, however scarce, suggest 
that the analogy between neoplasms in animals and 
in man is not limited to the microscopic appearance 
of tumors and to their clinical evolution. Like tumors 
observed in animals, human cancer is unquestionably 
inoculable in the same person, or from man to various 
species of animals. Although no sufficient experimental 
data are as yet available, it seems logical to assume 
that under certain conditions human cancer can be 
transplanted also from one human subject to another. 


APPEARANCE OF CANCER IN FAMILIES AND SUCCESSIVE 
(SENERATIONS IN MAN 


It has been observed repeatedly that tumors may 
develop in several members of the same _ family. 
Although cancer is a comparatively common disease, 
and the accidental occurrence of tumors in more than 
one member of the same family must be considered, 
a number of “cancer families” has been observed with 
such a striking incidence of tumors (62, 85) that 
mere chance can reasonably be excluded. Broca ob- 
served breast cancer in a woman whose 4 daughters 
had cancerous tumors (24); of the 16 grandchildren, 
$ died with neoplasms. Finney (31) reported a family 
in which the mother, 4 daughters, and 3 nieces had 
all been operated upon for cancer at the Mayo Clinic; 
all but one had cancer of the breast. Graham’s (35) 
patient had cancer of the rectum; her 3 daughters 
and | son all died of cancer of the rectum. Handley 
(42) reported 4 sisters with breast cancer; their mother 
and grandmother also died of tumors. 

Korbler (46) reported that by questioning 426 pa- 
tients treated for tumors he was able to find 4 cancer 
tamilies. In one case both parents and their 3 children 
died of cancer. In another case a mother, 4 daughters, 
and a son died of tumors. Most interesting was the 
third case, where 5 of 7 children of apparently healthy 


parents developed tumors. One of the tumorous 
daughters had 3 daughters, all of whom developed 
cancer of the breast. Two granddaughters of this 
patient also developed breast carcinomas. Thus cancer 
appeared in members of 3 successive generations of 
this family. Korbler cited another in which both 
parents and their 3 children developed carcinoma. 
Wood and Darling (93) reported a family in which 
bilateral carcinoma of the breast, or other tumors, 
developed in numerous members of 4 successive gen- 
erations. Three sisters of the third generation all 
developed cancer of the breast. 

Williams (90) treated a woman with uterine can- 
cer whose maternal grandmother, mother, and 
mother’s sister all died of cancer of the uterus; two 
sisters of the patient also had cancer of the uterus. 
Manson (53) treated a 27 year old woman who 
developed a fatal sarcoma on the left side of her 
neck: two of her 3 sons died of identical sarcomas 
at the same site. Power (65) reported a cancer 
tamily in which the father, 2 sons, and 6 daughters 
all died of cancer. 

Silcock (70) reported melanosarcoma of the eyeball 
in 3 successive generations. Another highly malignant 
tumor of the eye that affects infants, the retino- 
blastoma, is a very rare disease, 1 case being observed 
in 34,000 births; in many families, however, half of 
all the children are afflicted (89). “Only recently,” 
stated Weller (89), “has it been appreciated that the 
disease may exhibit also a vertical familial distribu- 
tion appearing in successive generations, or in col- 
lateral lines.” Thirty families giving evidence of the 
appearance of retinoblastoma in successive generations 
have been collected (88, 89). 

Instances of the concurrent development of cancer 
of the stomach in brothers (59) or twins (57), or 
of the appearance of tumors of the breast (25) or 
ovaries (80) in twin sisters, or of the concurrent 
development of osteogenic sarcoma in brother and 
sisters (67), or sisters (64), have been compiled (51). 
Numerous statistical studies on cancer families and 
on hereditary factors in patients suffering from tumors 
have been conducted (8, 27, 43, 46, 51, 52, 56, 61, 
84, 85, 88), leaving little doubt that cancer is definitely 
more frequent in the families of cancer patients than 
in the average population. Although most cancer 
patients seem to represent sporadic cases, the number 
of these cancer families is impressive. 

Studies on cancer families have been limited to 
2 or 3 successive generations with few exceptions, 
and it has been established that the disease can follow 
members of certain families for the number of genera- 
tions observed. There is no reason to doubt that a 
similarly high incidence of tumors may occur in both 
preceding and succeeding generations. Other tamilies, 
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on the contrary, are essentially exempt, practically no 
cancer having appeared in several generations. 

Analysis of the available data does not suggest that 
any hereditary mendelian factor, either recessive or 
dominant, determines the development of cancer in 
animals or in man. The late Prof. A. S. Warthin, 
in a statement to his class in pathology in 1929, 
summarized the work completed to that time thus: 
“Heredity may show itself in some cases as recessive, 
in others as dominant, and in still others in a hit-or- 
miss fashion” (19). The genetic explanation of can- 
cer thus proved clearly inadequate. On the other hand, 
recent studies have demonstrated that mammary can- 
cer in mice can be either prevented, or acquired in 
early infancy, through the ingestion of milk from tu- 
mor-free but potentially cancerous mothers. Although 
it is true that inherited susceptibility is essential for 
the development of tumors, cancer does not differ in 
this respect from other communicable diseases. Sus- 
ceptibility is indeed of paramount importance in the 
development of all infectious diseases; the infecting 
microorganism or virus is, however, ultimately respon- 
sible for the disease. 


THEORETICAL IMPLICATIONS OF THE Nerw APPROACH 


TO THE CANCER PROBLEM 


The observations discussed above suggest the pos- 
sible existence of external factors transmitted from 
generation to generation, and responsible for the 
appearance of tumors in animals and in man. Trans- 
mission of various infectious diseases from one genera- 
tion to another has been observed (81, 71, 60, 32), 
and cancer would not be the first disease known to 
be communicable from one member to another in 2 
successive generations. Although it can be artificially 
or accidentally transplanted trom one subject to another 
within the same generation, a natural or spontaneous 
communicability of cancer seems to take place between 
individuals of successive generations. This may be 
true at least for certain forms of the disease, such as 
the mammary carcinoma of mice. This fact con- 
tributed to the difficulty in understanding the nature 
of cancer as a communicable disease, especially since 
a long interval of time may intervene between the 
development of the initially observed and the trans- 
mitted neoplasm. 

Thus individual instances of the development of 
tumors should be viewed in their proper perspective, 
1.c., as single links only in a continuous chain of a 
disease that is being transmitted from one generation 
to another. In order to appreciate the communica- 
bility of tumors, the time factor should be disregarded; 

their communicability may then be compared in 


™ 


principle with that of various infections, except that 
diseases thus far recognized as being contagious spread, 
as a rule, among members of the same generation. 
One is almost tempted to admit the possibility of an 
“epidemic in the fourth dimension.” Human life 
may well be too short to permit any one investigator 
to grasp the concept of the communicability of can- 
cer in man; the time factor may prove to be one of 
the most formidable obstacles in further research 
on the epidemiology of tumors. 


Tuk VerticaL EpipEMIC OF CANCER 


In a normal or “horizontal” epidemic, that of small- 
pox or common cold, for instance, the chain of infec- 
tion spreads among individuals of the same generation, 
and the whole picture of a communicable disease, as 
such, is clearly discernible to anyone; thus several 
hundred consecutive cases of transmission of the dis- 
ease from one individual to another may occur within 
a comparatively short time, and certainly within the 
lifetime of the human observer. In a “vertical” epi- 
demic of tumors, however, one human observer can 
see but a very few scattered links in the chain of com- 
munication. The comparatively short life span of the 
investigator does not permit him to follow the spread 
of the disease for more than a few consecutive trans- 
missions, and the communicable nature of the disease 
may therefore entirely escape the individual observer. 
One single physician, driving his car, could visit dur- 
ing one day a dozen patients who contracted smallpox, 
or common cold, one from another. A human ob- 
server, however, could visit several persons who had 
contracted breast tumors one from the other only it 
he were able to travel in the fourth dimension, 7.c., 
if he were able to travel in both space and time. 

Another reason apparently responsible for the difh- 
culty in understanding the problem of cancer is the 
fact that most of those who spread the disease are 
latent carriers; they do not themselves display any 
apparent symptoms, but many of them develop tumors 
upon reaching old age, or under the influence of 
certain hormonal, or as yet obscure, stimuli. Some 
die before they reach the tumor age, and some remain 
free from tumors even though they do reach old age. 
They transmit the disease, however, not unlike appar- 
ently healthy carriers of various infectious diseases 1n 
animals and in man. The carriers of typhus rickettsias, 
for instance, may remain asymptomatic yet spread the 
disease, and may, for obscure reasons, themselves de- 
velop clinical symptoms later in life (Nicolle). 

It may well be that at least certain forms of malig- 
nant tumors are caused by an invisible virus, whose 
existence depends upon close association with the 
cells of a living host. Such a tumor virus would be 
highly adapted to certain hosts, and probably also to 
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certain cells within the host, a tact repeatedly observed 
in various virus diseases. As a rule the tumor virus 
would be frugal and moderate in its requirements and 
would not, apparently, injure the host; it would behave 
like a really “efficient parasite (78). For obscure 
reasons the pathogenicity of this virus may sometimes 
change during the later life of the host, and a tumor 
would then develop. In most instances the fate of 
the host would thus be sealed, the neoplasm grow- 
ing progressively and eventually killing him. Occa- 
sionally, however, a tumor may grow only temporarily 
and then spontaneously regress. Cases of spontaneous 
regression of human cancer, though unusual, have 
been repeatedly recorded by competent observers (34, 
68), suggesting that similar regression of small and 
unrecognized tumors may perhaps occur more often 
than is generally assumed. In any event the survival 
of the virus would have been secured by transmission 
to the next generation of the host. 

There may exist a group of fundamentally similar 
but individually distinct tumor viruses causing vari- 
ous neoplasms, not unlike the array of rickettsial 
microorganisms responsible for the various forms of 
typhus. It is probable that persons with demonstrable 
tumors * represent but a fraction of those actually 
carrying the disease. Thus Theobald Smith's state- 
ment that “pathological manifestations are only inci- 
dents in a developing parasitism” may be true not 
only for the currently recognized contagious diseases 
but also for tumors. 


In Cancer Famicits Breast FEEDING SHOULD BE 
ABANDONED AT LEAST FOR ONE GENERATION 


Speaking with all reserve, there is reason to antici- 
pate that the incidence of certain tumors at least, 
such as breast cancer in man, could be substantially 
reduced if the women of families with any tumors 
in their ancestry were to refrain entirely from nurs- 
ing their progeny. A_ similar conclusion has been 
reached by Bittner (21). 

Since no more than a few hours of breast feeding 
may sufhce to transfer the tumor factor, the conclusion 
seems justified that breast feeding in such families 


should be abandoned from birth, and that artificial | 


teeding should be substituted. It should be empha- 
sized that many instances are known in experimental 
cancer research where females of tumor families of 
mice have been capable of transmitting the tumor 


factor without themselves displaying symptoms of the 


disease at any time. 
Experiments previously reviewed suggest that it 
might suffice to omit breast nursing for one single 





-One hundred and fifty thousand people die each year of 
cancer in the United States alone (3). 


generation. This simple preventive measure may 
bring substantial rewards in the fight against cancer, 
although results will not become evident until the 
next generation reaches the tumor age. Accurate 
records should be kept of persons, especially women, 
who have been artificially fed from birth, so that 
the incidence of tumors in them can be compared 
with either that of their ancestry or of the average 
population. 


Probably all would agree that further research 
should be encouraged in the epidemiology of cancer 
and immunization against tumors. 


SUMMARY AND CONCLUSIONS 


Recent experiments demonstrate clearly that mam- 
mary cancer in mice is communicable from one genera- 
tion to another. Animals transmitting the disease are, 
as a rule, carriers of a latent tumor factor and do 
not themselves display symptoms until they reach 
the “tumor age.” The development of mammary 
cancer can be entirely avoided in susceptible mice by 
preventing newly born animals from nursing their 
potentially cancerous mothers. 

The available data on accidental or intentional 
inoculation of human cancer are reviewed and the 
appearance of tumors in several members of the 
same or successive generations in man is discussed. 
The conclusion is suggested that human cancer may 
be similar to that observed in mice and may also, 
perhaps, be communicable from one generatian to 
another. 

Since milk seems mainly responsible for the trans- 
mission of certain tumors such as mammary carcinoma, 
it is suggested that the women of families with any 
malignant tumors in their ancestry refrain entirely 
from nursing their progeny. Artificial feeding should 
be substituted from birth, at least tor one generation. 

This simple preventive measure may bring substan- 
tial rewards in the fight against cancer, although re- 
sults will not become evident until the next generation 
reaches the tumor age. 
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INTRODUCTION 


The laboratory preparation of 20-methylcholanthrene 
from desoxycholic acid by Wieland and Dane (20) 
in 1933 encouraged speculation concerning the role 
that polynuclear aromatic hydrocarbons might play as 
endogenous carcinogenic agents, but in the succeeding 
decade progress in the characterization of endogenous 
chemical carcinogens has been extremely slow. Several 
investigators have attempted to demonstrate the ex- 
istence of such agents, and the positive results de- 
scribed by des Ligneris (2); Hieger (4); Sannié and 
his co-workers (13, 14); Kleinenberg, Neufach, and 
Schabad (8, 9); and Steiner (17-19) suggest that 
chemical carcinogens may indeed be present in the fat- 
soluble extracts of certain human livers. 

Should the presence of chemical carcinogenic agents 
in a specific tissue be established positively the isolation 
of the carcinogen would become of pressing interest, 
but progress in such work would be extremely slow if, 
at each stage of the fractionation, the potency of con- 
centrates had to await assay by animal experimenta- 
tion. One cannot, of course, assume that a carcinogen 
must be a polynuclear aromatic hydrocarbon merely 
on the grounds that it occurs in the nonsaponifiable 
fractions of liver extracts. The fact remains, however, 
that if such hydrocarbons are present in liver one 
would expect to find them in this fraction. It seemed 
to us worth while to try to develop fractionation 
technics suitable for the separation of polynuclear aro- 
matic hydrocarbons from the commoner constituents 
of nonsaponifiable material. 

Polynuclear aromatic hydrocarbons, both carcino- 
genic and noncarcinogenic, usually exhibit blue fluo- 
rescence and, at sufficiently high concentrations, give 
characteristic ultraviolet absorption spectra. Sannié, 
Truhaut, Guérin, and Guérin (13) examined the 
ultraviolet absorption spectra of the nonsaponifiable 
fractions of human liver, and reported no evidence 
of structure suggestive of the presence of benzpyrene 
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or methylcholanthrene. Experiments carried out in 
our laboratories have shown that the nonsaponihable 
fraction of fat-soluble extracts of human liver does 
contain material that exhibits blue fluorescence. and 
in this paper we discuss procedures we have developed 
for the concentration of the fluorescing component. 
The characterization of the fluorescing substance (or 
substances) is of interest, even should it prove to be 
unrelated to the postulated endogenous carcinogens. 
Statements have been made by Penn (12) that extracts 
can be obtained from cancerous human liver tissue that 
exhibit fluorescence similar to that of methylcholan- 
threne, but these assertions have been disputed by 


Hieger (5). 


EXPERIMENTAL OBSERVATIONS 
METHODS AND MATERIALS 


Fluorescent concentrates have been prepared trom 
the nonsaponifiable fractions of 7 human livers: of 
these, 3 were from cancer patients showing no metas- 
tases to the liver, 3 from persons that were tree of 
cancer, and | was from a patient with lymphosarcoma 
and hepatic necrosis.'. Each liver was worked up 
separately, and fluorescent concentrates of an appar- 
ently similar nature were obtained from all of them. 
The initial saponifications were carried out by Steiner's 
method (17) and are described in the following section. 

The nonsaponifiable fractions were subjected to 
various processes in attempts to concentrate _ the 
fluorescing component. Three of these are described 
below under Procedures I, II, and III. These all vielded 
pale yellow oils with strong greenish-blue fluorescence, 
readily soluble in petroleum ether but less soluble in 
ethanol. The ultraviolet absorption spectra of the 
final concentrates were similar, characterized by a 
maximum or plateau in the neighborhood of 2,550- 
2,600 A., with intensity (E}“ ) of 30-100. The 
concentration of the fluorescing component was facilt- 
tated by the discovery of its specific adsorption on 





1We wish to thank Dr. A. Seligman, of The Beth Israel 
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picric acid from ethanol solution, and the method 
described in Procedure III, in which full advantage 
is taken of this fact, is considered the most satisfactory. 
The use of picric acid as a reagent for the fraction- 
ation of nonsaponifable material from liver has been 
reported by Hieger (4) also. 


SAPONIFICATION OF THE LIVERS 


The livers were minced immediately after autopsy, 
and stored under absolute ethanol at 5° C. pending 
further treatment. 

In a typical case, to 790 gm. of minced liver in 
1,000 ml. of absolute ethanol were added 1,000 ml. of 
a 10 per cent solution of aqueous potassium hydroxide. 
The mixture was heated on a steam bath in an all- 
glass apparatus for 25 hours, cooled to room tempera- 


FRACTIONATION OF NONSAPONIFIABLE MATERIAL 


Procedure 1—Attempts were first made to remove 
hydroxylic material by esterification with succinic 
anhydride, under conditions favoring the formation 
of the alkali-soluble hemi-ester. 

The red, nonsaponifiable material (3.9 gm.) was 
refluxed with 7.5 gm. of succinic anhydride and 5 ml. 
ot pyridine in 50 ml. of dioxane for 3.5 hours. Water 
(25 ml.) was added and refluxing continued for a 
further 30 minutes. The cooled reaction product was 
diluted with 0.1 N sodium hydroxide solution and 
neutral constituents were extracted with ether. From 
the washed and dried ether layer 1.25 gm. of red 
oil was recovered. This was treated a second time 
with succinic anhydride as described above, and yielded 
800 mgm. of neutral red oil. 


LaBLeE I: CHROMATOGRAPHIC ANALYSIS OF RED Ort OBTAINED IN PROCEDURE I 


Eluting agent 








Ethanol added 
to petroleum 


; ether, Fluorescence Residue on evaporation 
l‘raction Volume per cent of eluate of dani 
- 200 ml. 0.0% nil 79 mgm. colorless oil 
2. 200 “ 0.0 - 21 “ “ 
3. 300“ ().2 Blue (faint) it - " 
4. 50 * 0.2 - 7 ; oe o 
5. 200 * (0.4 “ 12 “ “ “ 
6. 100 * 0.6 nil 1 « ‘6 ‘ 
i 200 “ 0.6 “ 5 “ 
5. 200 * 1.0 “ 5 6 6 
a 200 * 2.0 “ 4 « 6 « 
10. lOO * 2.0 Blue (strong) 26 vellow crystals 
1]. 200 * 3.0 “ “ 7) ‘ 6 
12. 250 “ 3.0 “ ‘ 5) 6 6 
13. 100. * 3.0 “ . 85 ‘“ oily orange crystals 
14. 200 5.0 ‘“ (faint) 31 “ — yellow oil 
15. 200 “ 5.0 nil i9 “ ‘ « 
16. C > ie 10.0 “ 39 = 6 6 
17. 200 * 100.0 “ 5 - “ 


ture, diluted with water, and extracted 9 times with 
ethylene dichloride. The color of the initial extracts 
was deep orange, but the final extracts were almost 
colorless. The bulked extracts (2,000 ml.) were washed 
with distilled water, and the solvent was removed 
under reduced pressure in a current of nitrogen, 
leaving 11 gm. of red, oily residue. This residue was 
redissolved in ethanol (200 ml.) and refluxed with 
200 ml. of 10 per cent aqueous potassium hydroxide 
solution for 6 hours. The cooled product was diluted 
with water, and extracted again with ethylene di- 
chloride. The extract was washed with water, and 
on removal of the solvent under reduced pressure in 
a stream of nitrogen there remained 3.9 gm. of flaky, 
brick-red. crystalline solid. The several livers, or 
portions of liver, treated in this manner varied in 
weight from 790 to 2,400 gm. and yielded non- 
saponifiable fractions of from 2.4 to 12.0 gm. 


5 


Part of this red oil (680 mgm.) was dissolved in 
200 ml. of petroleum ether and chromatographed on 
activated alumina on a column 30 cm. long and 1.4 
cm. wide, under positive pressure (3), and fractionally 
eluted with petroleum ether-ethanol (1). A continu- 
ous yellowish-orange zone formed near the top of the 
column, with a sharply defined, colorless zone imme- 
diately beneath, which fluoresced a bright blue in ultra- 
violet light. With increasing concentration of ethanol 
in the eluting solvent, the orange (carotenoid) zone 
and the blue fluorescent zone traveled down the column 
without separating. Details of the chromatographic 
analysis are given in Table I, from which it will be 
noted that at least two fluorescent substances were 
present, one of which was not observed on the column 
and passed through with the early runnings. The fluo- 
rescence of this weakly adsorbed material was faint and 
these fractions have not been further investigated. 
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Fractions 10, 11, 12, and 13 contained the greater 
part of the more intensely fluorescing components 
together with carotenoid pigments, and sterols that 
had escaped esterification with succinic anhydride. 
bulked, 
On crystallization from ether 
143 mgm. of material * separated out, the strong 


These semicrystalline fractions were and 


weighed 232 mgm. 


blue fluorescence remaining with the mother liquors. 
The mother liquors were diluted to 25 ml. with 


ethanol and treated with 400 mgm. of digitonin in 











25 ml. of ethanol. After the addition of 3 ml. of 

120 
loo | _ 
go |__ 

~ 

cm. 
so LL 
40 - 
20 L_ 








2600 3000 3400 


Wave Length (A) 


fluorescent extracts 
obtained by Procedure I. (Solvent ethanol.) 


Fic. 1.—Ultraviolet absorption spectra of 





Curve A Mother liquors from digitonin precipitation. 
Curve B —-—--—- Product recovered from picric acid adsorbate. 
Curve C —-—---—- Product recovered from material not ad- 


sorbed on picric acid. 


water some digitonide separated in a few hours, and 
was removed by centrifugation. The supernatant 
liquid retained its blue fluorescence and was diluted 
with water and extracted with ether. From the washed 
and dried ether extract 53 mgm. of a dark brownish 
oil were recovered, which showed green fluorescence. 
The ultraviolet absorption spectrum of this fraction 
is shown in Curve A of Fig. 1. 

Part of this residue (47 mgm.) was treated with 





* This crystalline fraction melted over the range 128-131° C. 
After recrystallization from petroleum ether the melting point 
rose to 148.5-149° (corr.) and there was no melting point 
depression on admixture with cholesterol. 





Girard’s reagent to separate it into ketonic and nop. 


ketonic tractions. The oil, dissolved in 0.3 ml. of 
glacial acetic acid, was treated with 250 mgm. of 
The solution 


steam bath for 5 minutes, cooled, and poured into 


Girard’s reagent. was warmed on aq 
30 ml. of ice-cold water containing 0.207 gm. of 
sodium hydroxide. The non-ketonic material was ex. 
tracted with 30 ml. of cold ethyl acetate. After removal 
of the ethyl acetate extract, the remaining aqueous 
phase was acidified by addition ot 0.3 ml. of concen- 
trated sulfuric acid and allowed to stand at room 
temperature for 5 minutes. The ketonic material was 
then extracted with ethyl acetate. The washed and 
dried ethyl acetate solution of the non-ketonic frac- 
tion yielded 40 mgm. of deep orange-colored oil with 
green fluorescence, while the ketonic fraction yielded 
4 mgm. of nonfluorescing residue. 

The have 


eliminated from the fluorescing oil all @-3-hydroxy 


fractionations described above should 
sterols, other hydroxylic material, and carbonyl com- 
pounds. Carotenoid pigments and their oxidative 
degradation products appeared to be the major com- 
ponents of the residual oil. The 40 mgm. of non- 
ketonic concentrate was dissolved in 2 ml. of ethanol 
and added to 500 mgm. of picric acid in 4 ml. of hot 
ethanol. The solution was allowed to cool to room 
temperature, and the picric acid that crystallized out 
Another 500) 
mgm. of picric acid were added to the mother liquors 


and the mixture was warmed to dissolve the added 


was centrifuged down and removed. 


solute. On cooling, a second crop of picric acid was 
obtained and added to that collected previously. The 
picric acid so obtained was dissolved in 10 per cent 
sodium carbonate solution and extracted repeatedly 
with ether. 
back extracted with sodium carbonate solution, washed 


The ethereal solutions were combined, 


with water, and dried with anhydrous sodium sulfate. 
On removal of the ether there remained 19 mgm. of 
yellow residue, obviously containing picric acid. This 
was dissolved in 2 ml. of ether, added to 530 ml. of 
petroleum ether, and adsorbed on a column of actl- 
vated alumina. A dark yellowish-brown zone formed 
on the top of the column, but on development with 
petroleum ether containing 0.1 per cent ethanol, 4 
colorless zone with strong blue fluorescence separated 
from this and moved about 1 cm. down the column. 
The column was partly dried by suction in a current 
of nitrogen, forced out of the glass tube, and the blue 
fluorescing zone sectioned out. After elution of the 
zone with ethanol and removal of the solvent there 
remained 6 mgm. of a pale yellow oil with intense 
greenish-blue fluorescence. The absorption spectrum 1s 
given in Curve B of Fig. 1. 

The mother liquors from which the picric acid had 
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crystallized were processed in a manner similar to 
‘hat described in the preceding paragraph for the 
crystalline picrate fraction. From the chromatographic 
-olumn a fluorescent eluate was obtained, the spectrum 
of which is given in Curve C of Fig. 1. 
that separation of the fluorescent material by selective 
adsorption on picric acid, under the conditions de- 
scribed here, is not complete. Owing to insufficient 
material, no attempts have been made to fractionate 
this extract further. The procedure outlined above is 


summarized in Table II. 


Procedure I1.—In the first stage of Procedure I, the 
nonsaponifiable extract was refluxed in dioxane with 
pyridine and succinic anhydride. The conditions em- 
ployed were rather drastic and the possibility could 
not be excluded that the fluorescent substance might 
be an artefact, produced during this reaction. In Pro- 


TABLE II: 


LIVER (790 GM.) 
Saponification 

NONSAPONIFIABLE FRACTION 
Resaponification 

NONSAPONIFIABLE FRACTION 


FRACTIONATION BY PROCEDURE [| 


(11.0 GM.) 


(3.9 GM.) 


Esterification with succinic anhydride 


NEUTRAL FRACTION (1.25 GM.) 


Re-esterification with succinic anhydride 
NEUTRAL FRACTION (800 MGM.) 


Chromatographic analysis on activated alumina 


FRACTIONS NO. MGM.) 


(23] 


Crystallization from ether 


MOTHER LIQUORS 


MGM.) 
Precipitation with digitonin 

MOTHER LIQUORS (53 
Treatment with Girard’s reagent 

NON-KETONIC FRACTION (40 MGM.) 


MGM.) 


Adsorption on picric acid 


ADSORBED FRACTION 


Fraction 


Vib WN — 


10. 
1]. 
12. 
13. 
1 4. 


>, 
16. 
17. 


18. 


19. 
20). 


(6 MGM.) 


It is evident 


cedure II this process was avoided, but the final con- 
centrate obtained resembled very closely that obtained 
by Procedure I. 

In Procedure II (See Table IV) fluorescent material 
was separated from sterols and other hydroxylic com- 
ponents by chromatographic analysis. The nonsaponi- 
hable fraction (7.9 gm.) from the liver of a lympho- 
sarcoma patient was chromatographed from petroleum 
ether, the column being developed with petroleum 
ether containing increasing amounts of ethanol. De- 
tails of the fractionation are given in Table III. As 
in the chromatographic separation described in Pro- 
cedure I, two fluorescent components were observed; 
one, with weak blue fluorescence, in the early run- 
nings from the column, and a more brilliantly blue 
fluorescing component accompanying the carotenoid 
fraction. 

Fractions 13, 14, and 15, containing most of the 
more brilliantly fluorescent material, were bulked (729 
mgm.) and rechromatographed on alumina from pe- 
troleum ether. After the column had been washed 


TABLE IV: FRACTIONATION BY PROCEDURE II 


LIVER (1,800 GM.) 
Saponification 
NONSAPONIFIABLE FRACTION (11.0 GM.) 
Resaponification 
NONSAPONIFIABLE FRACTION (7.9 GM.) 
Chromatographic analysis on activated alumina 
FRACTIONS 13-15 (729 MGM.) 
Chromatographic analysis on activated alumina 
ELUATE FROM FLUORESCENT ZONE (167 MGM.) 
Extraction with 83% ethanol 
SOLUBLE FRACTION (35 MGM.) 
Adsorption on picric acid 
ADSORBED FRACTION (7 MGM.) 


Tasie Il: CHroMaroGRaPHic ANALYSIS OF NONSAPONIFIABLE FRACTION (PROCEDURE II) 


Kluting agent 


A me 








Ethanol added 
to petroleum 


ether, Il‘ luorescence Kesidue on evaporation 
Volume per cent of eluate of eluate 
200 ml. 0.0% blue (faint) 231 mgm. colorless oil 
250 “ 0.0 . “ 37 is 7 
_ * 0.0 ” - : 
200 0.0 ™ - , ”™ 
125 0.0 green “ » ie 
125 0.] - . a, 
200 0.1 nil 3 * 
lOO * 0.1 " ; 
200 * 0.2 - 9 “ pale vellow oil 
300 0.3 ™ >” colorless oil 
200 * 0.3 . 10 
200 0.3 7 4 “* — yellow 
200 0.3 greenish-blue (strong) 93 “ orange 
lOO * 0.3 a a “ 305“ “ 
LOO * 0.3 ™ . 7 331“ x 
100 * 0.3 ‘(weak ) 298 * . 
Sp 0.3 ” 7 . 905 “ — oily orange crystals 
S00 * 0.3 nil 1,800 pale yellow oil and 

white crystals 

400 * 0.3 ” 2,000 “ ~~ white crystals 
350 a 95.0 - 4&5 7 deep orange oil 
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with 200 ml. of petroleum ether the fluorescing mate- 
rial formed a fairly sharp zone below the carotenoid 
layer; the chromatogram was partly dried in a current 
of nitrogen, pushed out from the glass tube, and the 
fluorescent zone sectioned out and eluted with petro- 
leum ether containing 20 per cent ethanol. From this 
there were recovered 167 mgm. of a pale yellow oil, 
the spectrum of which is given in Curve A_ of 
Figure 2. 

To 125 mgm. of this oil were added 100 ml. of 
83 per cent aqueous ethanol and the mixture was 
agitated with a vigorous current of nitrogen for 15 
minutes. The undissolved oil was allowed to settle, 
the supernatant ethanol removed by decantation and 
replaced by 100 ml. of fresh 83 per cent ethanol, 
and again agitated with nitrogen. This process was 
repeated 3 times and the combined ethanol extracts 
were evaporated to yield 35 mgm. of brown fluorescent 
oil. The residue that did not dissolve in 83 per cent 
ethanol weighed 92 mgm.; it also retained some of 
the blue fluorescence, but the ultraviolet absorption 
spectra indicated that most of the absorbing material 
had been selectively extracted. 

The material soluble in 83 per cent ethanol was 
dissolved in 2 ml. of absolute ethanol and treated 3 
times with 500 mgm. of picric acid as outlined under 
Procedure I. The neutral fraction remaining after 
extraction of the picric acid as sodium salt was chro- 
matographed from petroleum ether on alumina. The 
fluorescent zone was sectioned from the partly dried 
column and yielded 7 mgm. of pale yellow oil with 
moderately intense blue fluorescence. The ultraviolet 
absorption spectrum of this concentrate is given in 
Curve B of Fig. 2 and resembles very closely the con- 
centrate obtained by Procedure I, although the extinc- 
tion coefhcients are not so high. 

Procedure I11_—The procedure outlined in Table V 
has been developed more recently, and provides a 
simpler and less tedious method for the separation of 
the fluorescing material trom sterols and carotenoid 
pigments. The bulk of the sterols is frozen out from 
petroleum ether solution, and most of the remainder 
removed as pyridonium sulfates by esterification with 
pyridine-sulfur trioxide at 55° C. (15, 16). 

The nonsaponifiable material obtained from one- 
half of a liver was dissolved in petroleum ether and 
cooled with solid carbon dioxide. The sterol that 
crystallized out was filtered off and washed with 
cold petroleum ether, the washings being added to the 
mother liquors. The 4 gm. of crystalline material that 
remained was nonfluorescent and was discarded. The 
residue left on evaporation of the mother liquors was 
dissolved in 160 ml. of benzene and 8 gm. of pyridine- 
sulfur trioxide reagent (15) were added. The solution 
was heated at 55° C. for 1 hour, 1,300 ml. of petro- 





leum ether were added, and the mixture was allowed 
to cool. The deposit that separated was filtered off and 
the filtrate, containing the non-hydroxylic material, 
was concentrated under reduced pressure in a stream 
of nitrogen to yield 3 gm. of residue. 
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Fic. 2.—Ultraviolet absorption spectra of fluorescent extracts 
obtained by Procedure II. (Solvent ethanol.) 


Curve A —----- Fluorescent fraction from second chromato- 
graphic analysis. 
Curve B Product recovered from picric acid adsorbate. 





TABLE V: FRACTIONATION BY PROCEDURE III 


LIVER (1200 GM.) 
Saponified 
NONSAPONIFIABLE FRACTION (9,9 GM.) 
Resaponification 
NONSAPONIFIABLE FRACTION (7.5 GM.) 
Crystallized from cold ether 
MOTHER LIQUORS (4.5 GM.) 
Treated with pyridine-sulfur trioxide reagent 
FRACTION SOLUBLE IN PETROLEUM ETHER (3.0 GM.) 
Adsorption on picric acid 
ADSORBED FRACTION (86 MGM.) 
Added to 110 mgm. of similar material, washed with 
N sodium hydroxide solution and chromatographed on 
activated alumina. 
FLUORESCENT ELUATE (33 MGM.) 


This residue was dissolved in 20 ml. of ethanol and 
added to a hot saturated solution of 30 gm. of picric 
acid in ethanol. The solution was cooled to room 
temperature and filtered. A further 30 gm. of picric 
acid was added to the mother liquors, together with 
sufficient ethanol to bring the picric acid into solution 
at 70° to 80° C. The solution was again cooled and a 














Jones and May—Fluorescent Concentrates from Human Livers 


309 





ES —=tS 


second crop of picric acid removed. This process was 
repeated a third time; the 3 batches of picric acid were 
combined, dissolved in ether-ethanol, and extracted 
with .V sodium hydroxide solution until most of the 
picric acid was removed as sodium salt. The remain- 
ing ethereal layer was washed with water, dried with 
anhydrous sodium sulfate, and the solvent removed 
to leave a yellow oily residue. 

This oil was dissolved in 200 ml. petroleum ether 
and chromatographed on activated alumina. A dark 
reddish brown zone formed at the top of the column, 
and a blue fluorescent zone immediately beneath. On 
development of the chromatogram with petroleum 
ether containing 0.5 per cent ethanol, the blue fluo- 
rescent zone moved down the column more rapidly 
than the reddish-brown zone and a fairly sharp sepa- 
ration was obtained. On removal of the solvent from 
the fuorescent eluate there remained 86 mgm. of pale 
yellow oil with strong greenish-blue fluorescence. 

This material was added to 110 mgm. of similar 
oil obtained by the parallel treatment of the remainder 
of the same liver, and the combined fractions were 
dissolved in 50 ml. of petroleum ether and washed 
several times with N sodium hydroxide solution to 
remove traces of picric acid. The petroleum ether 
phase was then washed with water, dried with an- 
hydrous sodium sulfate, and rechromatographed on 
A single blue fluorescent zone 
formed about 1 cm. below the top of the column. 


activated alumina. 
The chromatogram was washed with 500 ml. of pe- 
troleum ether and then with petroleum ether con- 
taining | per cent of ethanol. On addition of the 
alcoholic hexane, the fluorescent zone moved slowly 
down the column and yielded a colorless eluate with 
bright blue fluorescence, from which 33 mgm. of a 
very pale yellow oil was recovered. The spectrum of 
this oil is given in Fig. 3, and resembles very closely 
the spectrum of the oil obtained by Procedure II. 
Attempts to fractionate this oil further are at present 
under way. 


ELEMENTAL ANALYSES OF THE FLUORESCENT OILS 


Microanalyses for carbon, hydrogen, and nitrogen 
have been made on two samples of oil, one obtained 
by Procedure III and the other by a slight modification 
of Procedure II. The analytical data for the two 
samples agree fairly well (see Table VI). The hydro- 
gen and the carbon together account for 95.1 per cent 
ot the one sample and 96.4 per cent of the other, and 
no nitrogen could be detected in either sample. 


FLUORESCENCE SPECTRUM 


The fluorescence of a sample of material prepared 
by Procedure III has been examined by Dr. J. A. 


Miller; who used the two-condition technic of fluores- 
cence analysis developed recently by Miller and Bau- 
mann (11) for the determination of polynuclear aro- 
matic hydrocarbons.* 

Dr. Miller reports that in air, in solution in Skelly 
Solve B, the fluorescence intensity is 1/367th of that of 
an equal weight of 3,4-benzpyrene. The fluorescence 
spectrum, observed visually with a hand spectroscope, 
appears continuous from 5,850 to 4,440 A. (+50 A.). 
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Fic. 3.—Ultraviolet absorption spectrum of fluorescent extract 
obtained by Procedure HI. (Solvent ethanol.) 
Product recovered from picric acid adsorbate. 


TABLE VI: MICROANALYSES OF FLUORESCENT CONCENTRATES 


I. 3.332 mgm. of oil gave 3.661 mgm. of H-O and 10.109 
mgm. of CO 

82.80% H 12.29% 

evolved on 


Found. & 


No nitrogen’ was analysis by miucro-Dumas 


method. 


HW. 4.024 mgm. of oil gave 4.38 mgm. of H-O and 12.42 mgm. 
of CO- 
Found. 


C 84.23% H 12.18% 
8.658 mgm. of oil gave less than 0.01 ml. of nitrogen by 
micro-Dumas method. 


The green part of the spectrum is most intense, but 
the weaker blue portion is definite. Determinations 
of the fluorescence intensity were made on solutions 
in 3 solvents, both in air and in vacuo, and the results 
are tabulated in Table VII. The appearance of the 
spectrum is similar to, but more intense than, that 
observed by Miller and Baumann for crude nonsaponi- 
fiable extracts of rat and mouse livers, whiie the 
vacuum/air intensity ratios agree closely with those 





* We wish to thank Dr. Baumann and Dr. Miller for their 
kind cooperation in making these determinations. 
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observed for the rat and mouse liver fractions men- 
tioned above. The vacuum/air ratios observed for 
most polynuclear aromatic hydrocarbons are much 
greater (11). The vacuum/air ratios tor anthracene 
are comparable with those of the liver extracts, but the 
liver extracts lack the banded structure characteristic 


of anthracene in the blue region of the spectrum. 


Recovery OF METHYLCHOLANTHRENE ADDED TO LIVER 
TISSUE 


It is suggested in the following discussion that if 
polynuclear aromatic hydrocarbons were present in 
liver they would be extracted from the nonsaponihable 
material by adsorption on picric acid, in view of the 
readiness with which they form picrate complexes. 

To test this experimentally, 5.2 mgm. of methyl- 
cholanthrene were added to 850 gm. of minced liver, 
which was then saponified by the regular method. 
The nonsaponihable material (3.4 gm.) was chromato- 
graphed on alumina from petroleum ether, and after 


Tapce VII: FLuorREsSCENT INTENSITY OF LIVER EXTRAC! 


OBTAINED BY PROCEDURE III 





Solvent 
‘Skelly Solve B iene Pyridine 
Vacuum 39.4 units 51.2 44.0 
Air 20.1 “* 30.6 34.] 
Vacuum /air ratio 1.96:] 1.6731 1.29:] 


(Averaged for duplicate determinations: solutions contained 


91 microgram per ml.: scale such that 0.1 microgram benzpyrene 


per ml. = 50 units.) 

the column had been developed with 1,300 ml. of pe- 
troleum ether a bright, but diffuse, blue fluorescent 
zone was observed immediately beneath the main 
carotenoid zone. It was not practicable to separate 
the fluorescent zone from carotenoids and sterols by 
sectioning the column, and the sterol-carotenoid region 
together with fluorescing material was sectioned out 
and eluted with ethanol. The eluate yielded 2.6 gm. 
of semicrystalline material. By crystallization from 
95 per cent ethanol, 1.4 gm. of nonfluorescent sterol 
was removed, and the mother liquors were then 
treated with 3 batches of 5 gm. of picric acid in the 
manner described previously. By solution of the picric 
acid adsorbate in N sodium hydroxide solution and 
extraction with ether a fluorescent fraction was ob- 
tained, which was freed from traces of picric acid by 
chromatographic adsorption; during the process a well- 
defined blue fluorescent zone formed on the column. 
From this, 63 mgm. of a pale yellow, oily residue was 
recovered, the spectrum of which is given in Curve A 
ot Fig. 4. The two well-defined absorption maxima 
agree excellently in position with the two most promi- 
nent maxima in the spectrum of methylcholanthrene. 


Lr 
The concentration of methylcholanthrene in the extract 
calculated from the intensity of the maximum at 2,96 
A., 1s 0.6 mgm., or about 11] per cent of the amount 
added to the liver. The actual recovery is somewhat 
less than this, as no correction is applied for the back. 
ground absorption (6). 


PURIFICATION OF REAGENTS 


Ethanol.—Absolute ethanol was used as supplied by 
the manufacturers without further treatment. Spectro- 
graphic tests were made of each fresh batch and there 
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Fic. 4.—Ultraviolet absorption spectra. (Solvent ethanol.) 
Curve A ————— Product recovered from picric acid adsorbate, 
liver with methylcholanthrene added. 


) - Curve calculated for pure methylcholanthrene. 


Curve B ---—- 
was no characteristic absorption at wave lengths longer 
than 2,200 A. 

Ethylene dichloride—Technical grade material was 
washed twice with 5 per cent aqueous potassium 
hydroxide solution, twice with water, and distilled off 
anhydrous calcium chloride. This product was re- 
distilled before use over a 36 inch fractionating col- 
umn; b.p., 83.6° to 83.7° at 760 mm. 

Petroleum ether.—Merck’s petroleum ether (b.p. 
30° to 60°) was shaken for 2 or 3 days with several 
changes of 10 per cent fuming sulfuric acid, washed 
with water, and then shaken again for several days 
with a saturated solution of potassium permanganate. 
The product was washed, and dried with anhydrous 
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a 
calcium chloride and distilled over a 12 inch column 
packed with glass beads. 

The ultraviolet absorption spectrum of the product 
showed no characteristic structure at wave lengths 
greater than 2,200 A. The residue remaining on 
evaporation of 200 ml. on a steam plate weighed less 
than 0.1 mgm. and, when dissolved in 5 ml. of ethanol 
this residue showed negligible absorption at wave 
lengths greater than 2,450 A. and faint continuous 
absorption between 2,450 and 2,200 A. 

Picric Acid—Eastman Kodak Reagent Grade was 
recrystallized once from ethanol. Ten grams of this 
material were dissolved in N sodium hydroxide solu- 
tion and extracted repeatedly with ether. On evapora- 
tion of the ether a trace of nonfluorescing residue 
remained, but this yielded no fluorescent zone on 
chromatographic analysis trom petroleum ether solu- 
tion on activated alumina. 


DISCUSSION 


The pale yellow oils obtained by the three pro- 
cedures described above show similar absorption 
spectra and fluorescence. Hydroxylic material was re- 
moved in Procedure I and III by chemical methods, 
and in Procedure I additional steps were taken to 
remove $-3-hydroxy sterols and carbonyl compounds. 
We have also observed that the fluorescing component 
of the oil is unaffected by refluxing with maleic 
anhydride in benzene solution for 3 hours, and there 
is no apparent change in the fluorescence of a petroleum 
ether solution of the oil when it is shaken with an 
aqueous solution of sodium hydrosulfite. 

The adsorption on picric acid is suggestive of the 
behavior of polynuclear aromatic hydrocarbons, and 
the method employed for the separation of the ad- 
sorbed material from the adsorbate is essentially the 
same as that used for the fission of aromatic hydro- 
carbon-picric acid complexes. In the experimental sec- 
tion we describe a procedure in which 5.2 mgm. of 
methylcholanthrene were added to 850 mgm. of liver, 
which was then processed in a manner closely anal- 
ogous to Procedure II. The fluorescent fraction re- 
covered from the picric acid adsorbate possessed an 
absorption spectrum with two well-defined maxima at 
2,830 and 2,960 A., characteristic of methylcholan- 
threne. The amount of methylcholanthrene recovered 
in this fraction was about 11 per cent of that added 
to the liver. 

The ultraviolet absorption spectra of the fluorescent 
oils obtained by Procedures I, I], and III possess a 
maximum or plateau at 2,550 to 2,600 A. Whether or 
not the substance in the extracts that is responsible 
tor this maximum is also the source of the blue fluo- 
rescence remains to be determined, but it is difficult to 


reconcile the observed spectrum with the presence of 
appreciable quantities of a polynuclear aromatic hydro- 
carbon. Solutions of many such hydrocarbons still 
fluoresce rather brilliantly at low concentrations, where 
the characteristic fine structure of the absorption spec- 
trum is easily masked by background absorption, and 
the lack of structure in the spectrum cannot, therefore, 
be accepted as proof that such hydrocarbons are absent. 
At the same time, the lack of structure in the fluores- 
cence spectrum, and the relatively weak quenching 
effect of oxygen on the intensity of the fluorescence, 
do not encourage the view that polynuclear aromatic 
hydrocarbons are responsible for the fluorescence. The 
analytical data (Table VI) suggest that the bulk of the 
material is probably of a hydrocarbon nature, and the 
analytical figures are not far removed from those re- 
quired for squalene (C., oH» cale. C 87.7% H 12.3%). 

Intense fluorescence is exhibited by many heterocyclic 
compounds, as well as aromatic hydrocarbons. Ribo- 
flavin, in particular, has an absorption maximum 
near 2,600 A., as have its photodecomposition products, 
lumiflavin and lumichrome, which also exhibit blue 
fluorescence (10). These alloxazine pigments are 
readily decomposed by alkali with liberation of urea, 
leaving degradation products that contain the weakly 
basic quinoxaline ring system, and it seems unlikely 
that such substances would survive the drastic saponi- 
fication process. The properties of the known degra- 
dation products of riboflavin are hardly reconcilable 
with the observed chemical properties of these fluores- 
cent oils. Failure to detect nitrogen on elemental 
quantitative analysis and to extract the fluorescent 
material from petroleum-ether solutions of the oils 
with N aqueous hydrochloric acid, would also seem 
to exclude basic heterocyclic compounds from con- 
sideration. 

Further speculation about the nature of the fluoresc- 
ing substances is not warranted on the basis of the 
available evidence and attempts at further fractiona- 
tion are at present 1n progress. 


SUMMARY 


Three procedures are described for the preparation 
from the nonsaponifiable fraction of human livers of 
neutral oils exhibiting intense blue or bluish-green 
fluorescence. Concentrates of a grossly similar char- 
acter have been obtained from healthy livers, livers 
of cancer patients showing no liver metastases, and a 
The 


concentrates obtained by the three different methods 


case of lymphosarcoma and _ hepatic necrosis. 


all have ultraviolet absorption spectra with a maximum 
or plateau at 2,550 to 2,600 A., but neither the ultra- 
violet nor the fluorescence spectra show fine-banded 
structure of the type associated with polynuclear aro- 
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matic hydrocarbons. The quenching effect of oxygen 
on the intensity of fluorescence is less than that 
usually observed for solutions of such hydrocarbons. 

The fluorescing component of the concentrate ex- 
hibits considerable chemical stability. It 1s not affected 
by N aqueous hydrochloric acid or by alkali, nor does 
it react with reagents that attack the hydroxyl group 
(succinic anhydride, pyridine-sulfur trioxide), or with 
digitonin, Girard’s reagent, maleic anhydride, or an 
aqueous solution of sodium hydrosulfite. It appears to 
be adsorbed specifically on picric acid from an ethanolic 
solution. Although the spectrographic data do not en- 
courage the view that the fluorescing substance is a 
polynuclear aromatic hydrocarbon, it has been demon- 
strated that methylcholanthrene, when added to a liver, 
accumulates in the same fraction. 
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A study of the incidence of cancer according to sites 
among the various human races may be usetul for 
an elucidation of some of the factors responsible for 
their causation. This would be so particularly if those 
under investigation possess notable differences in their 
habits, customs, occupational pursuits, and stages of 
economic development. The different communities in 
India present exceptional opportunities for an in- 
vestigation of this character as there is still hardly any 
intermarriage between the different castes and com- 
munities. Even when economic necessity, industriali- 


TABLE I: 


Bombay, India, 





to September, 1943, at the Tata Memorial Hospital, 
Bombay, are therefore presented below with a view to 
making such a study. During this period 4,765 were 
tound to be suffering from neoplastic disease. The can- 
cer was located in the buccal cavity in 1,000 out of a 
total of 2,880 cases of carcinoma. Only those cases that 
showed a positive biopsy are included in this review. 

It is seen (Table [) that in over 60 per cent of the 
cases in Bombay the disease was situated at the base 
of the tongue and in the tonsils. The next largest 
group comprises cancer of the cheek, the floor of the 


DISTRIBUTION OF INTRAORAL CANCER ACCORDING TO SITES 


New York, U. S. A. (1), 





Tata Mem. Hospital Memorial Hospital . 
Mar., 1941-Sept.. 1943 1917-1929 Neyoor, S. India (2), 
—_. EN | emanate, London Mission Manila, 
Male l‘emale Tota! Male lemale Total [lospital Y. Be (5). 
Lip 10) / 17 355 34 589 40) 3 
Juccal mucosa 11] 54 165 324 38 362 296 49 
Floor of mouth 1Y 4 23 260 1+ 274 196 | * 
Alveolus 24 13 37 15] 22 173 4 | 37 
Tongue 479 43 522 685 103 788 96 13 
Anterior 4 /9 16 95 wea ahi 525 i 
Base 400 27 427 263 
Tonsil 159 15 174 335 34 369 
Palate 56 6 62 203 104 307 
Total 58 142 1,000 2,513 349 2,862 669 75 
* Lower jaw. 
+ Upper jaw. | | 
t These are approximate figures based on a study of 673 cases of ‘carcinoma of the tongue at the Memorial Hospital by 


Hayes Martin (10). 

zauon, and urban concentration cause people to mi- mouth, and the alveolus, accounting tor 22.5 per cent 
grate trom one part of the country to another, every of the total. Cancer of the lip and the anterior two- 
effort is made by them to retain their original dietary — thirds of the tongue was relatively infrequent. A com- 
parison between the figures at the two hospitals in 
Southern India the 
Memorial Hospital, New York, as regards the propor- 


habits, culinary details, and original groupings. Thus 


a division of the people according to religious sects, (Bombay and Neyoor) and 
groups, and subgroups, that bewilders the foreigner, 
affords interesting human material for observation, tional distribution of malignant neoplastic disease in 
analysis, and reflection under almost experimental con- 


ditions. 


different regions of the mouth presents interesting 
features, as is shown by the same table and by Figs. | 
and 2. 


(a) It will be seen that cancer of the lip accounts 


The following data relating to a single group of 
diseases observed in patients who registered themselves 
for treatment during the 30 months from March, 1941, 


ne 


a 


for nearly 20 per cent of the oral cancer at the 


, — ) —_ Memorial Hospital, in New York, and for only 1.7 
Secause of the difficulties of international communication the 


author has not read proof of this article. per cent at the Tata Memorial Hospital, in Bombay. 
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The cancer mortality figures tor the United States of 
America (4) show that the high incidence is not due to 
an unusual attendance at the Memorial Hospital of 
those suffering from this type of cancer (Table II). 
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(b) In New York cancer of the anterior two-thirds 
of the tongue is twice as common as cancer at the 
(10), 
tendency in Bombay. 

The inhabitants of the latter city can be broadly di- 
vided into Indians and non-Indians. The Indians are 
mainly Hindus, Muslims, Christians, and Parsees. The 


base whereas the proportions reveal a_ reverse 


bulk of Hindus 
Deccanis (5), and they belong to Bombay and the 
districts east and south of the city. 


(51 per cent of the population) are 


The Guyjaratis form 
the next largest group (20 per cent of the population), 
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73 NE YOOR HOSPITAL 
CASES 1928-1333 
669 CASES 
DAVIS (ORR) 
Fic. ? 


and have migrated from the districts to the north of 
the city along the western seaboard. 

Table III and Fig. 3 classify the figures according 
to the communities in Bombay and reveal the following 
peculiarities: 

1. As compared to that in the Gujaratis, cancer of 
the buccal mucosa is 6 times (5.2 per cent against 
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3.8 per cent) more common among Deccanis, while 


cancer of the tongue is 144 times as common among 
the Gujaratis (64.3 per cent against 42.8 per cent), 
the majority of this higher incidence affecting the 
posterior third of the tongue. 

2. The Muslims who migrate to Bombay trom the 


Deccan and the Gujarat occupy an intermediate posi- 


tion as regards both these types of cancer. 


DISCUSSION 


Most of the recent publications on medical statistics 


have emphasized the inherent shortcomings of con- 


clusions based on hospital data regarding the morbidity 


Table II: 


Cancer MORTALITY 


IN 


AMERICA FOR 1935 ano 1936 


Cancer of the 
Succal Cavity 
Lip 
Tongue 
Mouth 


Jaw 


Other and unspeci- 
hed parts of buc- 
cal cavity. 


atten- 


dance ™ 


Llosp. 
Community 


1935 


—— rn, 


M 
3,232 
67] 
(20.76) 
87% 
(27.16) 
44] 
(13.64) 
776 
(24.00) 


466 
(14.41) 


29.8] Gujarathis 
27.47 Deccanis 

6.1 Other Hindus 
26.2 Muslims 

.8 Christians 

2.4 Parsees 

1.8 Non-Indians 


Total 


A—Represents the percentage of oral carcinoma to 


carcinoma. 


i—Represents the percentage of 


M 


(7.77) 
198 
(27.50) 
109 
(15.13) 
223 
(30.97) 


134 
(18.61) 


‘TABLE 


eH Wwe em Lip 


NM dO: 


NR 


10 


/ 


17 


malignant neoplastic disease. 


oral 


THE UNITED STATES OF 





1936 

M Ie 
3.303 778 

6S | & 3 
(20.61) (10.66) 

&&7 210 
(26.85) (26.99) 

4&7 133 
(14.74) (17.09) 

724 226 
(21.91) (29.04) 

524 126 
(15.86) (16.19) 


Ill: 
13 2 
5 Pn 
50) 6 
24 ] 

16 
5 - 
26 5 
1% a 
3 5 
| ] 
3 ] 
2 

] 
11] 19 
54 4 
165 23 


carcinoma to 


mouth 


or mortality due to any particular disease. It has been 
argued that such data cannot be wholly accepted even 
as an index to a geographical distribution of that 
disease. Willis (20), while reviewing 500 consecutive 
autopsies on tumor patients, has referred to the fallacies 
arising as a result of drawing uncritical statistical de- 
ductions from the records of a single institution or a 
group of institutions. He has pointed out that such 
records “usually fail to afford average samples of the 
whole community; in many ways, seen and unseen, 
their material is of a selected kind.” At the same time 
it would be equally wrong to reject such data com- 
pletely, tor they help to indicate the relative importance 
of certain diseases in certain populations in spite of 
the limitations imposed upon them by differences in 
sex and age groups, and the eagerness and opportunity 
of the people to seek relief in medical institutions. 
These limitations have been referred to by Bonne (2) 
in his study of cancer in the inhabitants of Java. It 
may therefore be necessary to state some of the factors 
that may unbalance a study of this nature, and to men- 
tion a few facts regarding the population from which 
patients at this hospital are drawn. 

3ombay is a relatively modern cosmopolitan port 
through which a large proportion of imports and ex- 
ports of the subcontinent of India filter in and out. At 
the last census (1941) its population was reported to 
be 1,489,883 (5). Because of the paucity of modern 
centers of medical relief in the country it draws many 


1.000 Cases or Orat CANCER IN 4,769 PATIENTS 


1941-1943 


4 #* 
4 17 
2 3 
7 18 
4 4 
2 Y 
2 3 
g 24 
2 2 
: 2 
2 2 
| 5 
] 2 
| +} 
24 79 
13 16 
37 95 
total 
total 


é ax 22 ys 
cs < i - ie - = ct “- 
200 72 2] 330 555 59.45 580 56.90 
2 2 24 15 108 13.80 118 12.7] 
68 25 1] 188 508 37.00 560 33.57 
13 3 l 53 352 15.05 373 14.20 
19 17 2 66 237 27 .84 266 24.81] 
] 0 12 94 12.76 10] 11.88 
89 33 16 204 429 47.55 455 44.84 
5 § 2 39 133 29.32 139 28.06 
14 1] 2 3% 93 40.86 104 36.54 
4 2 14 110 12.72 120 11.66 
3 2 15 45 33.33 57 26.32 
] 6 98 6.12 104 5.77 
/ 2 17 67 25.37 &6 19.77 
l 3 51 5.4% 55 5.45 
400 159 56 = $58 «1,934 44.36 2,108 40.70 
27 6 142 946 15.01 = 1,010 14.06 
427 174 62 1,000 2,880 34.72 3,118 32.07 
(Carcinoma 2.880 
Total malignant neoplastic disease—-3,118 
Benign tumors 365 
lt ndiagnosed 26 


Non-neoplastic 1.260 
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patients from long distances. The population by com- reports showing the proportion of the population by 
munities is tabulated as follows: languages (3). 
Most of the patients are reterred to Tata Memo. 


Hindus . 1,061,047 Parsees | 99,813 ; - , , 
Muslims 95] 318 ane >) 79g ‘vial Hospital with a provisional diagnosis of cancer 

> ‘ a1; ' cs ‘ = 
Chsiction: 7% 149 by medical practitioners. Under such conditions those . 
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GUJRATIS 34:5% DECCANIS 24.1% OTHERS 78% MUSLIMS 24-3% 


o | 


Fic. 3 








5:2% CHRISTIANS 
2:1%PARSIS 
2: OX EUROPEANS 


CR Bannan 


The two main regional groups of Hindus are Dec- neoplastic diseases that are easily diagnosed, like 
canis and Gujaratis, and are in the proportion of 2.5:1 cancers on the visible surface of the body (skin, mouth, 
as judged from the attendance of children at the city’s etc.), will be relatively more numerous than tumors 
schools (1), and 2:1 from a statement in the census in the internal organs, whose bearers find their way to 
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large general hospitals and are treated there. This 
discrepancy obtains in all countries where there is a 
competition between general and special hospitals, and 
the data presented here are theretore comparable with 
reports from similar medical institutions elsewhere. 

The population of the city can be roughly classified 
into five main groups. This grouping is somewhat 
unsatisfactory as the Hindus consist of many subgroups 
that are both ethnically and geographically different. 
A majority of Muslims and Christians have until re- 
cently lived like the subgroups of Hindus from whom 
they were derived. A_ regional subdivision of the 
Hindus into Deccanis, Gujaratis, and others is easily 
understood by the people in the city. It is, however, 
open to obvious criticism inasmuch as the caste groups 
found within each region are endogamous and each 
group comprises populations at different stages of 
economic well-being and culture. This results in dif- 
ferences in dietary and other habits, even though there 
may be a general and apparent similarity in the pat- 
tern. The justification for adopting such a grouping 
lies in the fact that the members of the groups do not 
intermarry. Although the individual castes within the 
groups form endogamous divisions, yet according to 
informed opinion the castes within each region are 
racially more akin to each other than similar castes in 
other regions. The socioeconomic background of the 
two regions is distinct. There is considerable similarity 
between the different castes of the same regions in 
matters of dress, food, etc. 

The incidence of mouth cancer, as will be seen from 
Table III, varies greatly in different parts of India. 
This table is compiled from data collected by Vish- 
wanath and Grewal (19) from teaching hospitals in 
the principal centers in India. It will be seen that this 
type of cancer is lowest in the Punjab (4.5 per cent) 
and highest in Madras (34.5 per cent). At Neyoor, in 
Travancore, Somervell (16) records that the staff of 
the London Mission Hospital performed 7,445 opera- 
tions for oral cancer out of a total of 10,125 operations 
for carcinoma at all sites (73 per cent) in the last 20 
years. The corresponding figure in European countries 
is probably in the vicinity of 7 per cent. The number 
of cases of mouth cancer in the hospitals in the 
County of London in the years 1938 and 1939 were 
529 and 489 respectively, while the total cases of cancer 
registered in those hospitals in the same years were 
7,867 and 7,201 respectively (3). 

At the Memorial Hospital, New York, there were 
2,862 cases of oral cancer out of a total of 16,565, or 
17.27 per cent, during the inclusive period 1917 to 
1929 (12). This is a higher rate than that encountered 
in London hospitals. 


Hoffman (8) has given the percentage of deaths 


from cancer of the buccal cavity to all forms of cancer 
in the following countries as shown in Table V. 

The contrast in the distribution of lip and tongue 
cancer between Bombay and New York, which differ 
considerably in their climatic and other conditions of 
lite, raises problems that deserve further consideration. 
It is likely that “certain external factors operating 
through man’s ordinary environment may be of great 
importance in determining in what part of the body 
cancer will appear” (17). The reason for the dif- 
ference in the incidence of oral cancer in different 
regions of India has been attributed to the habit of 
betel leaf chewing. The leaves, the nut, and the other 
ingredients used in the Philippines are described in 
detail by Davis (6), and do not differ much from those 
in use in India. The habit is widespread throughout 
the country though its extent varies considerably in 
different parts. In the Punjab, for instance, it is least 
prevalent, and becomes more noticeable as one pro- 
ceeds east and south. The precise effect of this habit 
on the production of mouth cancer has raised a great 
deal of controversy among those who have had an 
opportunity of studying this condition. As the figures 
in Table IV show, however, the habitual chewing of 
betel leaf and areca nut, except in so far as it leads to 
deficient oral hygiene, has no other etiological role in 
the production of mouth cancer. In Bengal the habit 
is very common, and yet the incidence of oral cancer 
is next to the lowest in India (Fig. 4). 

In most parts of India many adults chew the betel 
leaf and the areca nut with some type of dried tobacco 
powder. When one considers the use of chewing to- 
bacco along with betel leaf, the position regarding the 
development of mouth cancer becomes somewhat dif- 
ferent. It is the opinion of those who have had wide 
experience amongst people who chew betel with to- 
bacco that such a habit is closely associated with the 
development of cancer of the mouth. Somervell (16), 
on the basis of long experience and a clinical survey 
carried out by his colleague, Orr (11), has arrived at 
the following conclusions: 

“T am satisfied that the following are the main 
etiological factors causing epitheliomas of the mouth 
in South India. Chemical irritations due to alkaloids 
produced by the action of lime on the tobacco chewed 
with the betel leaf and areca nut. The more prolonged 
this irritation, the more likely is it to lead to epi- 
thelioma. The use of lime made from shells is more 
injurious than is the lime made from limestone owing 
to its fine division and rapid setting-free of alkaloids 
from tobacco. Certain kinds of tobacco notably the 
South India and the 


tobacco of Jaffna, Ceylon, are more likely to cause 


strong vadakkan tobacco of 


cancer of the mouth than are the milder tobaccos.” He 
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TaBLe IV: 


INCIDENCE OF MALIGNANT NEOPLASTIC DISEASE FROM HospiraL REPORTS 











Hindu Muslim 
Total Malignant ral oe - Y 
inpatients disease cancer Male l‘emale Male l“emale 
Bombay (Bombay city) 153,260 2,896 607 B94 /UASZ 62/711 139/404 28/138 
(1.89) (20.95) (24.91) (8.72) (34.40) (20.28) 
Madras (Madras city) 163,470 4,922 1.697 997 /2,002 338/1,954 138/225 2//87 
(Ahmedabad, Poona, & Muiraj) (3.01) (34.47) (49.80 ) (17.29) (61.33) (30.22) 
Bengal (Calcutta) 219,540 2,401 193 96/975 38/743 34/32) 12/112 
(1.09) (§.04) (9.84) (5.11) (10.59) (10.71) 
Punjab (Lahore & Ludhiana) 64,118 1,822 &2 21/363 11/749 30/258 15/279 
(2.84) (4.50) (5.78) (1.46) (11.62) (5.36) 
United Provinces 79,936 | 325 157 /1,033 37/708 72/305 49 (234 
(Lucknow & Agra) (2.97) (13.6%) (15.19) (5.22) (23.60) (20.94) 
sthar & Orissa $4,964 1,735 36] 252/1,107 45/434 33/12] 18 10] 
(Patna, Cuttack, & Darbhanga) (2.03) (20.92) (22.76) (10.36) (27.27) (17.82) 


figures in parentheses represent percentages. 


disease, 
































Fic. 4.—Comparison of oral cancer in seven large cities of India. 
The solid black areas show the proportion of oral cancer 


in the chief hospitals in the seven cities as percentage of total 


cancer at those institutions. The numbers at the top of the 


histogram correspond to the numbers on the map that denote 
the capital cities of the different provinces. 
1. Travancore 4. Patna 
2. Madras 5. Agra-Lucknow 
3. Bombay 6. Calcutta 
7. Lahore—Loudhiana 


further states “Of more real value than any set of 
figures are the general impressions one has obtained in 
the course of 20 years,” and he is proud of the fact that 
experience rather than statistics has been the founda- 
tion of his remarks. Unfortunately these categorical 
assertions are unsupported by any attempt at isolation 
of the supposed carcinogenic alkaloids in the betel 
chew, with or without tobacco, or by any experimental 


The figures under Hindus and Muslims denote oral cancer/total malignant neoplastic 


Tabet V: PERCENTAGE OF DEATHS FROM CANCER OF THE Buccal 


Caviry ro ALL Forms oF CANCER FOR DIFFERENT COUNTRIES 


Male l‘ema'e 
RE 5. hee hw at. Gig © e Sores ws ed ea PB 1.0 
BE, oo igs ney da pews dh eee 3.4 1.3 
Hawai 3.7 0.6 
ee 5.1 3.8 
U.S. A., Negroes....... ee. Pee 3.6 1.3 
Ne ee 3.5 1.5 
a Sia ig wo wt sw ea le BRN 8.5 1.3 
Coe, Comore. ww ww ee eens 12.7 6.3 
Cuba, Wihlite .... 2... cece eens. 14.8 5.1 
Philippine Islands ..........0...... 22.9 13.6 
RN ells, wate w aielare wee dene 50.4 25.3 


investigations tending to a production of cancer in 
animals. Like many clinical impressions the sugges- 
tions put forward by Orr and Somervell may constitute 
a discovery of some significance. It would be difficult, 
however, to accept their impressions without further 
study in spite of the fact that medical history abounds 
in flashes of clinical insight. Two further points of 
interest emerge from the observations of Orr: 

1. The laborers on the tea estates in the hills of cen- 
tral and southern Travancore have migrated from the 
plains and belong to the same race as the plainsmen on 
the coast. They chew the same betel, lime, and tobacco 
mixture, yet oral cancer is reported to be scarcely 
known amongst them. This freedom of the estate 
laborer is attributed by Orr to an improved economic 
status and the more varied diet that they can just afford 
on an economic security of 15 to 20 cents a day by 
way of wages. 

2. Oral cancer is reported to be extremely rare among 
the Hindus of Bihar, although they are seen to be 
chewing betel incessantly. It is, however, fairly com- 
mon among the Santals, an aboriginal tribe who do 
not use betel or areca nut but chew a tobacco and lime 
mixture. The Santals eke out a precarious living 1n 
the wooded hills of Bihar and their diet is probably 
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—— 
very deficient in many essential constituents for the 
same reasons. 

It has been pointed out by Friedell and Rosenthal 
(7) that a perusal of the controversy regarding the 
etiological role of betel leaf chewing in the production 
of mouth cancer reveals the fact that reports from 
the countries that fail to show a greater incidence of 
cancer of the mouth in betel chewers, also fail to 
mention the use of tobacco in describing the prepara- 
tion of the betel chew. It will be seen from Davis’ 
description (6) that Philippinos use either the Ameri- 
can plug tobacco or a cheaper local variety along with 
the betel leat. The prevalence of oral cancer in Philip- 
pinos is shown in Table I and Fig. 2. 

The remarkable frequency with which cancer of the 
base of the tongue occurs in the inhabitants of Western 
India, and particularly in Gujarati males, needs further 
study and elucidation. The traumatic and irritative 
factors such as carious and jagged teeth, which have 
an etiological role assigned to them in the production 
of cancer of the anterior two-thirds of the tongue, have 
no part in the causation of this condition in Bombay. 
It is at present too premature to enter into any 
speculative hypothesis. “A list of the human tumors 
that have been traced to the action of provocative car- 
cinogens is in no small degree a sociological document, 
reflecting as it does the ways of life, vocations, avoca- 
tions, habits, and environmental stresses of peoples and 
individuals” (14). 

The series of experimental investigations on the car- 
cinogenic action of tobacco and its derivatives have 
not yielded so far any clear-cut results. The assertions 
of Roffo (13) regarding the production of squamous 
carcinoma on the skins of rabbits have not been con- 
hrmed by Sugiura (18). There is a general impression, 
based on clinical observation, that a long-continued use 
of tobacco is conducive to the production of mouth 
cancer in susceptible persons, but it will be evident 
that this impression needs to be supported by careful 
and controlled experimental work. The observations 
of Lu (9) and of Schiirch and Winterstein (15) re- 
garding the contributory role of cholesterol in the 
production of squamous epithelioma in rabbits after 
painting with tobacco derivatives deserves further 
exploration. 

This review will have served its purpose if it suc- 
ceeds in showing that there is a problem, and that a 
proper understanding. of the factors leading to the 
development of a common type of carcinoma in 
Western India may result in the avoidance of much 
suffering. 


SUMMARY 


One thousand consecutive cases of oral cancer seen 


at the Tata Memorial Hospital during the past 30 


months have been reviewed. 


Differences in the distribution of oral cancer accord- 


ing to site between communities in Bombay and be- 
tween similar data at other hospitals have been pointed 
out and discussed. 
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American Association for Cancer Research, Inc. 


Special Meeting of the Executive Committee 


January 12, 1944 


A special meeting of the Executive Committee was held 
at 333 Cedar Street, New Haven, Connecticut, on January 
12, 1944. The meeting was called by order of Dr. James 
B. Murphy, Chairman of the Executive Committee. 
Drs. J. B. Murphy, G. M. Smith and W. U. Gardner were 
present. The Executive Committee had been authorized 
to function in the absence of a meeting of the Board of 
Directors as a result of a poll of the members of the 
Board of Directors submitted on October 23, 1943. A 
majority of the directors voted that the affairs of the 
Association be entrusted to the Executive Committee ap- 
pointed by the President at the last meeting of the Board 
of Directors. 

Because this was the first meeting of the Executive Com- 
mittee there were no minutes, old business, or reports of 
special or standing committees. 


NEW BUSINESS 
ANNUAL MEETING 


The Executive Committee concurred uniformly with the 
results of the poll of the Board of Directors that the 
Thirty-Sixth Annual Meeting of the members of the As- 
sociation be postponed during the year of 1944. 


The Secretary presented the names of seven former 
members whose deaths were reported during the past 
year. The Executive Committee expressed its profound 
sorrow at this great loss and voted that the names of the 
deceased be recorded in the minutes of the meeting. 


Cart W. AprecsBacu, M.D., Rush Medical College, 1758 West 
Harrison Street, Chicago, Illinois. Died June 25, 1943. 
JaMes Ewinc, Sc.D., M.D., The Memorial Hospital, York Ave- 
nue at 68th Street, New York, N. Y. Died May 17, 1943. 

Francis P. Garvan, 654 Madison Avenue, New York, N. Y. 
(Honorary Member.) 

Matraro Nacayo, M.D., Japanese Foundation for Cancer Re- 
search, Nishi Sugamo Tosimaku, Tokyo, Japan. 

FREDERICK J. Taussic, M.D., 3720 Washington Boulevard, St. 
Louis, Missouri. Died August 21, 1943. 

H. Gipron We ts, M.D., Pu.D., University of Chicago School 
of Medicine, Chicago, Illinois. Died April 26, 1943. 

Louis B. Wirson, M.D., Mayo Clinic, Rochester, Minnesota. 
Died October 5, 1943. 


ACTION PERTAINING TO MEMBERS 


Resignations of seven members of the Association were 
presented and accepted. 


BERRILL, NorMan_ J., 


Canada. 


Pu.D., McGill University, Montreal, 


Brown, SaMueL, M.D., University of Cincinnati, 707 Race Street, 
Cincinnati, Ohio. 


Burr, Haroip S., Pu.D., Yale University School of Medicine, 
333 Cedar Street, New Haven, Connecticut. 

Exerty, Atberr O., M.D., Mt. Morris Tuberculosis Hospital, 
Mt. Morris, New York. 

HorrMan, Freperick L., LL.D., Biochemical Research Founda- 
tion of the Franklin Institute, San Diego, California. 
Jackson, Henry, Jr., M.D., Collis P. Huntington Memorial 

Hospital, 695 Huntington Avenue, Boston, Massachusetts. 
Pace, Irvine H., M.D., Eh Lilly & Company, Indianapolis, 
Indiana. 


The membership of nine members of the Association 
was discontinued in accordance with action taken by the 
Soard of Directors. 


BACHMAN, WERNER E., Pu.D., University of Michigan, Depart- 
ment of Chemistry, Ann Arbor, Michigan. 

Davis, Wirniam W., Pu.D., Eli Lilly & Company, Indianapolis, 
Indiana. 

Gaspar, Istvan, M.D., Rochester General Hospital, Rochester, 
New York. 

Jerrer, Warrer, M.D., Harvard University, Boston, Massa- 
chusetts. 

MILLER, Davin K., M.D., E. J. Meyer Memorial Hospital, 462 
Grider Street, Buffalo, New York. 

Murpuy, Wartrer T., M.D., 113 High Street, Buffalo. New 
York. 

Mvurray, JosepH M., Pu.D., University of Maine, Orono, Maine. 

Notan, Lewis E., M.D., Laird Memorial Clinic, Montgomery, 
West Virginia. 

O’Brien, Josepn P., M.D., 749 South Park Avenue, Buffalo, New 
York. 


Nominations of eleven applicants for membership in the 
Association were presented and the applicants were duly 
elected to membership. 


Bass, ALLAN D., M.D., Vanderbilt University, Nashville, Ten- 
nessee. 

BurMeEsreER, B. R., Pu.D., Regional Poultry Research Laboratory, 
East Lansing, Michigan. 

DERINGER, MARGARET K., 
Bethesda, Maryland. 

GorrscHaLk, R. G., M.D., Children’s Hospital, 300 Longwood 
Avenue, Boston, Massachusetts. 

Hervy, Louis, M.D., 440 West End Avenue, New York, N. Y. 

Heim-mMan, Forpyce R., M.D., Mayo Foundation, University of 
Minnesota, Minneapolis, Minnesota. 

MILLAN, IGnacio, M.D., Director Cancer Clinic General Hospital, 
Avenue Veracruz 69, Mexico City, Mexico. 

Prickett, Caverr O., D.V.M.¢ Regional 
Laboratory, East Lansing, Michigan. 
Tavares, C. A., M.D., Station Hospital, Camp Anza, Arlington, 

California. . 
WituiaMs, Rocer J., Pu.D., D.Sc., University of Texas, Austin, 
Texas. | 
Witsoxn, Hucu M., M.D., Yale University School of Medicine, 
New Haven, Connecticut. 


Pu.D., National Cancer Institute, 
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Two members of the Association were elected honorary 


members. 


Cups, STARLING W., 1 Wall Street, New York, N. Y. 
Harrison, Ross G., Pu.D., M.D., Yale University, New Haven, 
Connecticut. 


REPORT OF THE ITREASURER 


The report of the Treasurer was read and approved. 
The Treasurer was instructed to submit this report to 
Or. Burton G. Simpson, auditor for the Association. 


CANCER RESEARCH 


A motion was duly made and voted that the Secretary 
resubmit the resolution drawn up during the past year by 
Dr. C. C. Little, Chairman of the Journal Committee, to 
the several research foundations contributing to the journal, 
Cancer Research, expressing appreciation for this generous 
assistance and stating that it 1s the desire of the Association 
to assume eventually a greater responsibility in the financial 
support of the journal. This resolution was published in 
Cancer Research, 1943, Volume 3, page 476. 


It was duly voted that the Secretary-Treasurer be 
authorized to pay to the journal Cancer Research the sum 
of $1.00 per member and an additional amount so that a 
total of $500.00 will be contributed by the Association for 
the current year (January 1, 1944 to December 31, 1944). 
This action continues the policy adopted last year at the 
meeting of the Board of Directors held in New York City 
on February 12, 1943. 


PUBLICATIONS 


It was duly voted that the Secretary-Treasurer be au- 
thorized to submit the proceedings of this meeting for 
publication in Cancer Research and to pay expenses in- 
curred by such publication. 

The Secretary-Treasurer was authorized by motion duly 
made, seconded, and voted to provide the sum of $120.00 
per annum for secretarial and book-keeping assistance. 

Signed 
James B. Murpnuy, Chairman 
Executive Committee 
W. U. Garpner, Secretary 
Executive Committee 








Abstracts 


Experimental Research, Animal Tumors 


Experimental Brain Tumors. II. Tumors Pro- 
duced with Benzpyrene. Zimmerman, H. M., and Arnon, 
H. {Yale Univ. Sch. of Med., New Haven, Conn.| Am. J. 
Path., 19:939-955. 1943. 

Twenty-eight tumors developed in the 47 C3H mice im- 
planted with pellets of 3,4-benzpyrene in the right cerebral 
hemisphere. Fourteen of these were gliomas, 9 were 
intracranial fibrosarcomas, 2 were extracranial fibrosar- 
comas, 2 were extracranial rhabdomyosarcomas, 1 was a 
mixed glioma and sarcoma. The types of glioma were: 
astrocytoma, ependymoblastoma, glioblastoma multiforme, 
medulloblastoma, and oligodendroglioma. The gliomas 
were infiltrative and poorly demarcated from the brain 
tissue, while the intracranial sarcomas were sharply cir- 
cumscribed. Subcutaneous transplantation of the intra- 
cranial tumors proved valuable as an aid in their study. 
Three plates of figures illustrate the growths.—J. G. K. 

The Spectrographic Analysis of Carcinogenic 
Hydrocarbons and Metabolites. IV. The Elimina- 
tion of 1,2,5,6-Dibenzanthracene from the Rat. Jownrs, 
R. N., Gocrek, C. J. [Queen’s Univ., 
Kingston, Canada; Harvard Univ., Cambridge, Mass.; and Har- 
vard Med. Sch., Boston, Mass.| Cancer Research, 4:209-217. 
1944. 

Spectrographic analyses were made of the organs and 


Dunrtap, C. E.. and 


excreta of 9 rats, each of which received an intraperitoneal 
injection of 10 mgm. of dibenzanthacene dissolved in tri- 
caprylin. After 14 days the absorption of the hydrocarbon 
The 
feces, collected at 48 hour intervals, contained less than 
5.4 mgm. of dibenzanthracene and about 1.5 mgm. of 


from the peritoneal cavity was almost complete. 


4’8"-dihydroxydibenzanthracene. Only traces of hydro- 
carbon or phenolic metabolite were excreted in the urine, 
and 25% of the hydrocarbon remained in the carcasses in 
an unchanged condition after 14 days. The phenolic 
metabolite was detected only in the excreta. The greater 
part of the hydrocarbon was not accounted for and was 
presumbly metabolized to some other product that was not 
detected by the analytical methods employed.—Authors’ 
abstract. 

The Spectrographic Analysis of Carcinogenic 
Hydrocarbons and Metabolites. V. The Elimination 
of 1,2,5,6-Dibenzanthracene from the Rabbit. 
R. N., Dunrvap, C. E., and GocreK, C. J. |Queen’s Univ., 
Kingston, Canada; Harvard Univ., Cambridge, Mass.; and Har- 
vard Med. Sch., Boston, Mass.| Cancer Research, 4:218-226. 
1944. 

The elimination 


JONES, 





of dibenzanthracene from the rabbit 


was investigated under conditions closely similar to those 


employed in studies of the elimination from the rat, re. 
ported previously. | 
The observation of other workers that the hydrocarbon 
is excreted in part as a phenolic metabolite, not identical 
with 4’8”-dihydroxydibenzanthracene, was confirmed. 
The metabolism was studied over periods of 4 and 28 
days after intraperitoneal injection, and it was shown 
that the hydrocarbon passed rapidly into the intestinal 
tract. About 40% was recovered from the intestinal tract 
and feces, either as the unchanged hydrocarbon or as the 
phenolic metabolite. After 16 days the rate of excretion 
fell to very low levels and only traces of the hydrocarbon 
the carcass or excreta. The 
elimination is thus much more rapid in the rabbit than 
in the rat, and the unchanged hydrocarbon and _ the 
phenolic metabolite are probably the main forms in which 


could then be detected in 


it is eliminated. 

The phenolic metabolite was not detected in the liver or 
gall bladder, and consideration is given to the hypothesis 
that the phenolic substances are produced by the action of 
bacteria in the intestinal tract. However, attempts to 
obtain such phenolic products by the incubation of di- 
benzanthracene with cultures from the intestinal tracts of 
rats or rabbits have been unsuccessful. 

The possibility is discussed that some relation may exist 
between the rapid elimination of dibenzanthracene from 
the rabbit and the resistance which this animal shows to 
the carcinogenic activity of the hydrocarbon.—Authors’ 


abstract. 


The Ascorbic Acid Content of the Liver in Mice. 
Kennaway, E. L., Kennaway, N. M., and Warren, F. L. 
[Royal Cancer Hosp. (Free), London, England] Cancer Ke- 
search, 4:245-250. 1944. 

The mean concentration of ascorbic acid in the liver was 
found to be greater in mice of 3 high cancer pure lines 
(dba, C3H, RIII), and in the males of the low cancer 
pure line CBA, than in females of the CBA line and in 
both sexes of the low cancer pure line C57 and of 2 other 
low cancer breeds (buff MRC and stock). 

Other statistically significant differences were found: 
(a) between the sexes in C3H and CBA strains (higher in 
males) and in the dba (higher in females); and (b) be- 
tween older and younger CBA female mice, the ascorbic 
acid of the liver decreasing with advancing age.—Authors 
summary. 


Effect of a Low Lysine Diet on the Growth of 
Spontaneous Mammary Tumors in Mice and on the 


Microfilm copies of such papers here abstracted as are available may be obtained from Medicofilm Service of the Army Medical 
Library at 25¢ for each complete article, not exceeding 25 pages in length—and 10¢ for each additional 10 pages or fraction thereof. 
Prepayment is not requested. Remittance may be made with subsequent orders and in such manner as found most convenient. 
Address—Medicothiim Service, Army Medical Library, Washington, D. C. 
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N, Balance in Man. Kocner, R. A. [Grace Deere Velie 
Foundation, Carmel, Calit.| Cancer Research, 4:251-256. 1944. 

Diets deficient in lysine but adequate in other respects 
were fed to 2 normal human subjects. N, balance was 
maintained. A similar low lysine diet was fed to normal 
young female mice and found to arrest or retard growth. 
This diet was then given to mice of the Marsh strain with 
spontaneous Mammary carcinomas. It was found that 
tumor growth was retarded or arrested in its early stage 
for short periods, but rapid growth was resumed when 
the Ivsine deficient diet was continued for periods of over 
30 to 40 days or started after the tumors had already 
The animals all died pre- 
maturely of their tumors when the latter ulcerated or 
reached large size regardless of the diet. It therefore does 
not appear promising to use low lysine diets in human 
cancer patients as a therapeutic measure.—Author’s abstract. 


attained considerable size. 


Mammary Cancer and Mammary Structure in 
Inbred Stocks of Mice and Their Hybrids. Birrner, 
|. J., Hurspy, R. A., Visscuer, M. B., BAL, Z. B., and Smirn, F. 
(Div. of Cancer Biol., Univ. of Minnesota Med. School, Minne- 
apolis, Minn.| Scvence, 99:K3-&5. 1944. 

Virgin female A strain mice, 9 to 14 months old, did 
not develop mammary cancer and displayed no hyperplastic 
nodules in the mammary glands. C3H (subline Z) virgin 
females of the same age did have hyperplastic mammary 
gland nodules and developed mammary cancer in 43% of 
the cases studied. When the 2 strains were crossed the 
C3H tendency toward a high mammary cancer incidence 
among virgin females appeared to be inherited as a 
dominant character. Virgin females among the F, hybrids 
from both C3H female x A male, and A female x C3H male 
crosses had mammary cancer incidences comparable with 
that of C3H virgin females and like them displayed hyper- 
plastic mammary gland nodules. 

Both the milk agent and hormonal stimulation appeared 
to be involved in the production of the hyperplastic nodules. 
Neither the virgin A females, possessing the milk agent 
but suboptimal hormonal stimulation, nor fostered breed- 
ing A and C3H females, having greater hormonal stimu- 
lation but no milk agent, developed the nodules.—R. B. 


Characterization of an Influence Affecting Growth 
of Transplantable Leukemias in Mice. Law, L. W. 
Roscoe B. Jackson Memorial Lab., Bar Harbor, Me. | 
Research, 4:257-260. 1944. 

An influence transmitted in the milk of certain lactating 


female mice was found to be effective in promoting the 
growth 


Cancer 


of 2 transplantable lymphoid leukemias and a 
transplantable myeloid leukemia in normally refractory 
mice. It is probable that a similar influence, or influences, 
affects the growth potentialities in refractory mice of 2 
other lymphoid leukemias. 

The growth in mice of refractory strains, or sub-strains, 
of 2 fibrosarcomas, a melanoma, a mammary adenocar- 
cinoma, a monocytic leukemia, and 2 other lines of myeloid 
leukemia were found not to be affected by an influence, 
or influences, transmitted in the milk. 

Saline extracts prepared from homogenized liver, spleen, 
or mammary gland tissue were found to contain the 
suscepubility influence of myeloid leukemia, line C1498. 

The following characteristics of the susceptibility in- 


fluence affecting the growth of myeloid leukemia, line 
C1498, as determined by using mammary gland tissue 
extracts were found: (a) It will apparently dialyze through 
parchment paper. (b) It remains stable in 50% glycerin 
for 30 days at —4° C. (c) A certain heat stability is in- 
dicated. (d) The Seitz filter did not remove all of the 
influence from extracts. (e) Desiccation in vacuum for 4 
hours at room temperature apparently inactivated the 
influence. Desiccation under similar conditions failed to 
inactivate the influence present in leukemia cells. (f) 
Digestion, or partial digestion, apparently failed to in- 
activate the influence—Author’s abstract. 


Phenomenon of Local Skin Reactivity to Serratia 
marcescens (B. Prodigiosus). Immunological Rela- 
tionships between Serratia marcescens Culture Fil- 
trates and Shear Polysaccharide. Suwarrzman, G. [Mt. 
Sinai Hosp., New York, N. Y.| Cancer Research, 4:191-196. 
1944. 

Filtrates of cultures of Serratia marcescens in a simple 
synthetic medium, and their concentrates prepared by 
Shear and his co-workers are capable of eliciting the 
phenomenon of local skin reactivity. The phenomenon- 
producing principles are closely related to or identical with 
the factors capable of inducing hemorrhage and regression 
of mouse tumors. 

The chemical treatment, including tryptic digestion, em- 
ployed by Shear and his co-workers for preparation of the 
product brings about the concentration and purification of 
the active principles of the phenomenon without inducing 
any measurable alteration in the antigenic specificity as 
shown by the immunizing value, the precipitation and the 
neutralization reactions of the materials—Author’s sum- 
mary. 


Chromosome Complexity in Regenerating Rat 
Livers. Birsece, J. J. [Univ. of Pennsylvania, Philadelphia, 
Pa.| Cancer Research, 4:232-235. 1944. 

Liver regenerating after partial hepatectomy in adult 
white rats exhibits the same chromosomal conditions as 
does control adult liver, not only with regard to average 
chromosome volume in metaphase and the frequency distri- 
bution of average chromosome volumes, but also with 
respect to the relative proportions of diploid, tetraploid, 
and octoploid metaphase figures. Therefore the appearance 
of polytene chromosomes in cancers cannot be a result 
solely of rapid growth in adult tissues. 

Adult liver, both control and regenerating, has modes 
of average chromosome volume frequency at 0.8 and 1.2 
cubic microns, while liver of the newborn rat shows only 
the smaller sort of chromosomes. The larger chromosomes 
of adult liver are held not to be polytene, however, be- 
cause they are only 50% greater in volume than the 
smaller chromosomes, and because the enlarged diploid 
hepatic nucleus in the adult does not have an increased 
number of plasmosomes.—Author’s abstract. 


Mitotic Incidence in the First 48 Hours of 
Methylcholanthrene Epidermal Carcinogenesis. 
Reciter, H. C., and Cooper, Z. K. [Barnard Free Skin and 
Cancer Hosp., St. Louis, Mo.! Cancer Research, 4:236-240. 
1944, 

This study was undertaken to determine the immediate 


effect of methylcholanthrene on cell division in the ept- 
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dermis of the mouse. The inner surfaces of the ears of 
24 Swiss mice were painted once with a 0.6% solution of 
methylcholanthrene in benzene. Ears were removed from 
each of 3 mice at 6 hour intervals for 48 hours immediately 
following the application of the carcinogen. Mitotic counts 
were made on total mount preparations of the epidermis of 
these ears. Fifteen thousand nuclei were counted in each 
ear, and the number of mitoses observed was recorded. At 
6 and 12 hours after painting the mitotic count was slightly 
lower than that for normal epidermis, but at 18 hours the 
mitotic count rose above the normal average and remained 
above it for the next 30 hours. 

It is concluded that methylcholanthrene applied to the 
skin of the mouse ear produces a stimulating effect on cell 
division in the epidermis within the first 48 hours after a 


single application—Authors’ abstract. 


The Multiple Constitution of Abnormal Ciliates 
Produced by Blastomatogenic Agents. Morrram, J. C. 
|Mount Vernon Hosp., Northwood, Middlesex, and The Radium 
Cancer Research, 4:241-244. 1944. 


(1) Measurements of individuals and of micronuclei of 


Inst., London, England | 


normal Colpidium sp. and of abnormals produced by 
blastomatogenic agents showed that the majority were of 
varying multiple constitution, and a few were singles. 

(2) This confirmed previous findings in’ which, by 
selection from abnormal races, clones of apparently normal 
individuals were produced. 

(3) The cells of primary tumors are considered from the 
point of view that the abnormal races of ciliates are 
equivalent to tumors in multicellular animals; support for 
this contention is found.—Author’s summary. 


The Effects of Roentgen Rays on Cell-Virus 
Associations. Findings with Virus-Induced Rabbit 
Papillomas and Fibromas. Fritprwatp, W. F., and 
Anprrson, R. SS. | Rockefeller Inst. for Med. Research, and 
Memorial Hosp., New York, N. Y.| /. Exper. Med., 78:285-304. 
1943. 

Irradiation with 5,000 r of roentgen rays caused the 
regression of virus-induced papillomas of domestic as well 
as of cottontail rabbits. The regression of the irradiated 
papillomas was due to pathological changes in the cells 
rather than to a destruction of the virus, for the amount of 
virus recovered from the regressing papillomas was equal 
to, or greater than, the amount extracted from non- 
irradiated papillomas. fibroma 
rabbits was much more sensitive to x-ray irradiation both 


However, the virus. of 
in crude extracts and in vivo. While 100,000 r is required 
to inactivate 50% of the papilloma virus, 10,000 r destroyed 
at least 90% of the infectivity of the fibroma virus in 
extracts containjng about the same amount of protein. 

Irradiation of the papilloma virus or the fibroma virus 
did not seem to produce any variant.—D. S. 


Late Effect of High Voltage Roentgen Rays on 
the Heart of Adult Rats. Lracn, J. E., and Suciura, K. 
|Memorial Hosp., New York, N. Y.|) Am. ]. Roentgenol., 48: 
81-87. 1942. 

Single doses of roentgen rays varying from 750 to 
7,500 r were given to the heart of 17 adult male and female 
rats of the Sherman strain. No change in the myocardium 
was observed in animals surviving 68 to 491 days after 


————__ 
treatment. There were no late changes in the heart of 
Or 
thigh muscle. Pulmonary infection, when present, did poy 
cause any demonstrable change in the heart of these anj. 
mals. The fluid flow theory of Failla was applied 
explain the 


control animals that received radiation to the lungs 


) 


relative resistance of the myocardium to 


roentgen irradiation.—J. F. 


Studies in Selective Differentiation of Tissues by 
Means of Filtered Ultraviolet Light. Hrrary. L. {New 
York, N. Y.| Cancer Research, 4:227-231. 1944. 

An attempt was made to determine whether differen 
tissues fluoresce in whether such 
specificity of colors can be employed in differentiating 
malignant from benign It appeared that the 
primary fluorescence excited in these tissues by the filtered 


specific colors and 
lesions. 


ultraviolet light used in this study might be emploved by 
the surgeon in the operating room in an examination of 
the fresh specimen, for the tissues are seen in a variety 
The ultraviolet 
radiations were obtained from a lamp consisting of an 85 
watt mercury capillary arc enclosed in a_ protective glass 
bulb. 


was directly in front of the lamp. The filter used permitted 


of colors, without fixation or staining. 


A filter holder to accommodate the spectral filter 


the passage of ultraviolet light, absorbing all significant 
visible rays. Under these conditions the architecture of 
the tissues under examination becomes sharply outlined. 
Small nodules, otherwise hardly visible, become clearly 
defined. Lymph nodes invaded by malignant cells ap. 
parently duplicate the fluorescent features of the primary 
tumor. All varieties of diseases and neoplasms of the 


breast were examined for their fluorescent properties. 
Over 200 specimens of pathological breast tissue were 
examined immediately after removal in the operating room. 
One error of diagnosis was made with this method as 
against one made with the method of frozen sections.— 


Author’s abstract. 


Hypertrophic Pulmonary Osteoarthropathy Asso- 
ciated with a Bronchiogenic Giant Cell Tumor in 
the Left Lung of a Dog. Porry, P. P., and Vayvor., J. S. 
|Kingston, N. Y.| J. Am. Vet. M. A., 100:346-352. 1932. 

Report of a case in a 2 year old Pointer.—F. EF. S. 


Cancer of the Thyroid in a Dog. Kapuiay. Ss. L. 
(U.S. Army] J. Am. Vet. M. A., 101:202. 1942. 

The dog, a 13 year old Pekingese, died during resection 
of a poorly encapsulated nodular thyroid tumor. There 1s 
no mention of examination of the remainder of the body.— 


Ss 


Reticulo-Sarcoma in a Jersey Cow. Picay. b. G. 
| Houston, Texas| J. dm. Vet. M. A., 101:203. 1942. 

Autopsy disclosed enlarged lymph nodes in a 7 vear old 
cow, and sections were interpreted as indicated. The spleen 
was not involved.—E. E. S. 


A Change in Color Pattern and Neoplasms in a 
High Producing Hen. Gricory, D. W. | North Carolina 
State Coll., Raleigh, N. C.| J. Am. Ver. M. A., 101:20-. 1942. 

A Barred Plymouth Rock hen became emaciated and 
developed scattered white feathers. Autopsy disclosed 
ascites and tumor throughout the abdominal cavity and 
in the liver. A diagnosis of lymphosarcoma was made but 
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jot confirmed histologically. The author believes the 
changed color pattern resulted from endocrine dysfunction, 
which in turn was caused by the presence of a neoplasm. 
Although the ovary was tumorous, it was thought un- 
likely that the tumor, on the assumption that it was 
lymphosarcoma, Was responsible for the color change since 
ayjan ovarian lymphocytomas are very common.—E. E., 5. 


Thoracic Neoplasm Causes Ascites. Virercutz, H. E. 
| Detroit, Mich.| /. Am. Vet. M. A., 101:490-492. 1942. 

A thoracic tumor encircling the aorta compressed the 
vena cava and led to ascites. The nature of the growth 
Was not entirely clear; it was thought to be a malignant 
epithelial tumor, possibly of teratomatous origin. Numer. 
ous metastases were present in the lungs.—E. E. S. 


Clinical and Pathological Reports 


DIAGNOSIS—GENERAL 


The Treatment of Tumors by Escharotics. Ackrr- 
wax. L. V., and Esernarp, T. P. {Ellis Fischel State Cancer 
Hosp.. Columbia, Mo.| /. Mrssours M. A., 40:163-166. 1943. 

The use of escharotics, in the form of zinc chloride, in 
the treatment of cancer has been revived recently by Mohs. 
The present paper is based on a study of 39 cases previously 
treated by escharotics. It is concluded that the treatment 
of cancer by these agents, as generally practiced today, 
is an unsatisfactory, ineffective, and dangerous method. 
Except in a few instances, it accomplishes nothing that 
cannot be equally well or better done by radiation or 
surgery. In certain cases, it offers a means of local attack 
when cancer must be eradicated with a minimum sacrifice 
of normal tissue, and when ordinary methods of treatment 
are not applicable. In any case, zinc chloride should not 
be used without the safeguards developed by Mohs. The 
paper includes case histories and photographs illustrating 
the damage that can be caused by the injudicious use of 


escharot ics.—A. et 


RADIATION—IJIAGNOSIS AND THERAPY 


Bone Cyst Successfully Treated with X-Rays. 
BarpeN, S. P.. | Hosp. of the Univ. of Pennsylvania, Philadelphia, 
Pa.| Radiology, 39:732-733. 1942. 

A case of cystic tumor of a bone of the little finger, 
successfully treated, is discussed. It is of interest because 
of the location of the lesion, the length of time it had been 
present (30 years), its response to irradiation, and the 
control of pain by nerve section.—A. C. 


Cancer of the Larynx—Treatment by Irradiation 
and Report of Cases. Burson, Fk. L. [Fort Wayne, Ind. | 
Indiana State Med. Ass. ]. 35:192-196. 1942. 

The author reviews some of the previously held opinions 
on surgical and roentgenologic treatment of laryngeal 
carcinoma and discusses the validity of the basis for choice 
between the two procedures. He believes that the decision 
as to the radiocurability of a particular tumor should not 
be based on histologic structure but on the degree of in- 
vasion that can be established by the mobility of the tumor 
and the surrounding structures. The majority of early 
carcinomas are thought to be operable. The author gives 
details of 3 patients with well advanced laryngeal cancer 
without recurrence, 2 years, almost 2 years, and 4 months, 
respectively, after irradiation therapy.—k. E. S. 

Treatment of Leukemia by Radioactive Phos- 
Phorus. Craver, L. F.. |Memorial Hosp., New York, N. Y.| 
Bull. New York Acad. Med., 18:254-262. 1942. 

The limitations of both local and spray irradiation of 
patients with leukemia are presented. In chronic leukemia 





there is a marked elevation of blood phosphorus, which 
is increased by radiation. Leukemic tissues pick up radio- 
active phosphorus in greater concentration than do nor- 
mal tissues. Since 75% of administered P** has decayed 
by the end of 3 weeks, there is no danger of unduly 
prolonged effects. P** may be given orally, intravenously, 
or by other parenteral routes; the oral route is pre- 
ferred. Dosage is discussed in detail. Eleven patients 
with chronic myelogenous leukemia were treated by this 
method, with improvement in 7 of the 9 who had been 
observed for some time. It is concluded from observa- 
tion of I] patients with chronic lymphatic leukemia 
that this type responds less favorably. There were no 
real beneficial effects in 2 cases of acute lymphatic leu- 
kemia in adults and in 11 in children. The lymph nodes 
and spleen had diminished in size in a_ girl with 
eosinophilic leukemia.—E. E. S. 

Irradiation Therapy of Carcinoma of the Uterine 
Fundus. Frickr, R. E. [Mayo Clinic, Rochester, Minn. ] 
Proc. Staff Meet., Mayo Clin., 17:193-197. 1942. 

Treatment offers more hope in carcinoma of the body 
of the uterus, than in any other internal malignant neo- 
plasm. Here, as in any form of cancer, the earliest possi- 
ble diagnosis is essential. In early localized lesions, with 
patients in good general health, major surgical operation 
followed by irradiation is the treatment of choice. In 
advanced lesions decided value, palliation and occasional 
cure result from well-planned irradiation therapy.—J. L. M. 


Three and Five Year End-Results in the Treat- 
ment of Carcinoma of the Cervix at the American 
Oncologic Hospital. Hanx, G. A. {American Oncologic 
Hosp., Philadelphia, Pa.| Am. ]. Roentgenol., 48:195-200. 1942. 

Results of the treatment of 142 cases of carcinoma of the 
cervix seen over a 10 year period are reported. Only those 
treated by combined x-ray and radium and those with 
a positive biopsy are included in the report. The Schmitz 
grouping of cases was used in preference to the League 
of Nations method as being more logical in its definitions. 

Intracavitary radium was first administered in doses 
of from 2,400 to 3,600 mgm.-hr. and followed, after the 
reaction had subsided, by about the same dose applied 
directly to the cervix. Following radium application, 
deep roentgen therapy was given with 200 kv. to a total 
of 1,800-2,400 r (measured in air) to each of 4 ports. 
Recurrences were treated with further roentgen therapy 
except in cases where the initial dose was large. 

The results show a 3 year survival rate of 37% and 
a 5 year survival of 24% when all grades of tumor are 
classed together. Among patients classified in groups | 
and IV the 5 year survival rate was 100% and 10% 
respectively.—J. F. 
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Ureteral Obstruction Following Irradiation 
Treatment of Cancer of the Cervix. Horrman, P. E. 
{Stanford Univ. Sch. of Med., San Francisco, Calit.| West. J. 
Surg., 50:69-72. 1942. 

Ureteral obstruction is the most frequent cause of death 
in patients suffering from stage 3 or 4 cervical cancer. 
The means at present employed for alleviating this condi- 
tion have been disappointing and other methods must be 
considered.—M. f. H. 

Roentgen Diagnosis and Treatment of Primary 
Pulmonary Neoplasm. Hoimes, G. W._ | Massachusetts 
General Hosp., Boston, Mass.| Am. |. Roentgenol., 48:425-432. 
1942. 

The author reviews the diagnosis and treatment of 
pulmonary neoplasm and presents the results obtained 
at the Massachusetts General Hospital for the 10 year 
period ending April, 1940. 

The diagnosis is essentially a radiological problem with 
Huoroscopy, radiography with routine over-exposed and 
Bucky studies of the lungs all playing an important 
part. Signs of partial or complete bronchial obstruction, 
abnormal movements of the diaphragm and mediastinal 
shift are noted as important diagnostic findings. Thoracic 
exploration and bronchoscopy are stressed as important aids 
in differentiating between a benign and malignant tumor 
and in grading the latter. 

Three hundred and sixty-three tumors were diagnosed, 
155. proved microscopically. Fifty-eight per cent were 
epidermoid carcinoma; 14.5%, adenocarcinoma; &.4%, un- 
differentiated; and 18.7% were “oat-cell” carcinoma. 

Treatment is based on the findings mentioned above. 
Benign and localized malignant lesions are operable and 
should be so treated, while considerable palliation with 
prolongation of life can be obtained in some cases by 
the use of deep x-ray therapy. Five of 27 patients sub- 
jected to surgery are living and apparently free of 
disease, while no 5 year cures were obtained by the 
use of deep x-ray therapy.—J. F. 

Contact Roentgen Therapy. Evaluation of Re- 
sults from a Clinical and Pathological Standpoint. 
Howrs, W. E., and Camiet, M. R. | Brooklyn Cancer Inst., 
Brooklyn, N. Y.| Am. J. Roentgenol., 48:360-376. 1942. 

The authors report their experience with the Phillips 
tube and describe the first 100 consecutive cases treated 
with it. The tube is of value in treating superficial cir- 
cumscribed lesions on the surface and in the body cavities. 

The advantages and limitations of the method are 
The present 
various distances and filters and the method of treatment 


discussed. authors depth-dose tables for 
of many cases. The results are comparable to those ob- 


tained with higher voltages.—J. F. 


The Sphere and Clinical Application of Radiation 
Therapy. Kerirn, D. Y. [Louisville, Ky.| Kentucky M. ]J., 
40:234-238. 1942. 

In this review the application of radiation therapy 
to skin neoplasms and to carcinomas of various organs is 


discussed.—J. L. M. 


Roentgen Therapy of Pituitary Adenomas. Kerr, 
D. 3 and CoopER, W. & | State Univ. ot lowa, Coll. of Med.., 
Iowa City, lowa] Am. ]. Roentgenol., 48:467-475. 1942. 

Following an extensive review of the literature the 
authors present 25 cases of pituitary tumor that received 





x-Irradiation and were followed for 1 year or more. Nine 
treated but followed for less than 1 year and 6 
that were not treated are not included in the report. 


CaSCS 


Two patients were less than 12 years of age. Seventy-six 
and six tenths per cent of the tumors were of chromophobe 
type, 21.9% chromophile, and 2.4% basophile. Seven and 
three tenths per cent were found at operation to be 
cystic. The patients were given a tumor dose of 2,0(0. 
3,200 r with 200 kv. Results showed that in 56% of the 
patients improvement was maintained, in 20% the disease 
was arrested, and in 24% it continued to progress.—J, F, 
Roentgen Therapy of Primary Cancer of the 
Nasopharynx. Lrxz,M. | Presbyterian and Montehore Hosps., 
New York, N. Y.| Am. J]. Roentgenol., 48:816-832. 1942. 
The author presents a review of 63 cases of cancer of 
the nasopharynx treated by external irradiation between 
1926 and 1938. 
more than 5 years previously 13 were free of disease, 


Of 44 patients who had been treated 


In this group there were 6 cases of lymphoepithelioma, 
> lymphosarcomas, | undifferentiated, and 1 slightly differ. 
entiated, epithelioma. Dosage in those patients who were 
free of disease after 5 years was only slightly more than 
in those who were not. The author concludes that roentgen 
therapy is the method of choice in carcinoma of the 
nasopharynx.—J. F. 


The Layer Technique in Radium Needle Therapy. 
Martin, C. L. [| Dallas, Tex.| Am. |. Roentgenol., 48:377-3%3. 
1942. 

The author compares the use of radon seeds with radium 
needles, preferring the latter because they may be more 
accurately placed. Details of the technic are given.—J. F. 


Total Body Irradiation. With Review of Cases. 
Merpincer, F. G., and Craver, L. F. [Memorial Hosp., New 
York, N. Y.| Am. |[. Roentgenol., 48:651-671. 1942. 

The authors present the results of the treatment of 
270 cases of Hodgkin’s disease, lymphosarcoma, lymphatic 
leukemia, myelogenous leukemia, polycythemia vera, myco- 





sis fungoides, multiple myeloma and numerous cases of 
carcinoma and sarcoma with generalized metastases. Treat- 


ment was administered with the Heublein unit. This 
operates at 185 kv., 1 ma. 5.5 mm. Cu equivalent 
filter, at a distance of 3 meters. The output varies 


from 1.5 to 0.37 r per hour. The patients are treated 
in hospital rooms specially designed for the purpose so 
that treatment may continue throughout the day with 
only necessary interruptions. 

The results show that total body irradiation produces 
the greatest palliation in the group of lymphomatoid 
diseases, and therefore its usefulness is largely restricted 
to this group of radiosensitive tumors. Polycythemia vera 
responded well; mycosis fungoides and multiple myeloma 
showed less striking response; the cases of generalized 
carcinoma or sarcoma showed no appreciable improvement. 

The authors feel that total body irradiation produces 
the greatest benefit when combined with high 
voltage roentgen therapy to enlarged organs (lymph nodes, 
spleen). 


local 


It has resulted in longer intervals of freedom 
from disease in numerous cases and in better survival 
rates following treatment.—J. F. 


The Radiation Treatment of Cerebellar Medullo- 
blastoma. Report of Thirty-One Cases. Prxprrcrass, 
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F. P., Hopes, P. J., and Goprrry, E. W. [Hosp. of the Univ. 
of Pennsylvania, Philadelphia, Pa.| Am. |]. Roentgenol., 48: 
476-490. 1942. 

The pathologic characteristics of the tumor and _ the 
clinical manifestations are presented. The spread of the 
tumor to other parts of the brain and spinal cord is 
discussed. The method of x-ray treatment following the 
limited surgical procedure of decompression is described. 
The histopathological effects of irradiation show a striking 
change in the tumor cells, which is more pronounced 
at the periphery of the growth and less so in the stroma. 
On the basis of 56 patients the authors feel that the 
method of treatment is unsatisfactory since no complete 
cures resulted but point out that the survival rate 1s 
increased over that of untreated cases. They plan in 
the future to repeat the cycle of radiation therapy after 
4 to 6 months.—J. F. 


Pulmonary Metastasis and Pneumonitis Follow- 
ing Radiation Therapy for Cancer of the Breast. 
P., and Wuirr, G. |Hosp. of Univ. of Penn- 
Am. |. Roentgenol., 50:491-498. 


PENDERGRASS, I. 
svivania, Philadelphia, Pa. | 
1943. 

Fifty-four cases of pulmonary metastasis from cancer of 
the breast are presented, demonstrating 3 essential types 
of metastases: (a) nodular, (b) infiltrative, and (c) 
pleural. | 

The influence of roentgen therapy given prior to the 
development of metastasis is discussed. Nodular types 
of metastasis occur in those patients in whom there has 
been little or no irradiation to the lungs, while the infil- 
trative forms are found more often after relatively heavier 
doses of roentgen therapy to the lung fields. 

Bleb formation is described as a possible additional diag- 
nostic sign in irradiation pneumonitis. The use of the 
term pleuropneumonitis is questioned. The similarity of 
infiltrative metastases and irradiation pneumonitis is briefly 
discussed.—E. H. Q. 

Experiences with Roentgen Irradiation Follow- 
ing Operation on Brain Tumors. Rows, S. N., and 
Jacox, H. W. [Western Pennsylvania Hosp., Pittsburgh, Pa. | 
Am. ]. Roentgenol., 49:480-486. 1943. 

On the basis of 33 cases of cerebral glioma, the authors 
conclude that the best results are obtained when most of 
the tumor can be removed surgically, and subsequent 


intensive irradiation administered without increasing the 


intracranial pressure. When the tumor is inaccessible surgi- 
cally, decompression and irradiation may be helpful. Ap- 
proximately half their patients died within | year, regard- 
less of treatment. At present it is impossible to tell before- 
hand which patients will fail to respond and which may 
be definitely benefited by treatment, hence it is rarely 
justified to refuse treatment even to the patient with far 
advanced disease—E. H. Q. 

Isodose Charts for Fields of Special Usefulness 
in the Treatment of Cancer of the Uterine Cervix. 
SILVERSTONE, S. M., Brarsrrup, C. B., and Worr, B. S. 
‘Mt. Sinai Hosp., New York, N. Y.| Am. J. Roentgenol., 
49:819-821. 1943. 

The use of two anterior and posterior, 10 * 15 cm., pelvic 
helds is contrasted with that of single 15x15 cm. fields 
with a 4 cm. central lead strip. Isodose charts for both 
beams are given.—E. H. Q. 


The Roentgen Treatment of Cancer of the 
Esophagus. Smirners, D. W., CLarKson, J. R., and Srrone, 
J. A. [Royal Cancer Hosp. (Free), London, England] Am. J. 
Roentgenol., 49:606-634. 1943. 

Of 115 cancers of the pharynx and esophagus seen at 
the Royal Cancer Hospital from 1936 to 1939, 66 were 
treated with 400 kv. x-rays. Of this group, 32 received 
tumor doses of at least 5,000 r. Only 3 patients are still 
alive. A detailed account is given of the method of cal- 
culating the tumor dose.—E. H. Q. 


The Roentgenologic Aspects of Ewing’s Tumor 
of Bone Marrow. Swenson, P. C. 
Surgeons, New York, N. Y.| 
1943. 

Ewing’s tumor shows great variation in roentgenologic 
manifestation as well as in histologic picture. For this 
reason a definite diagnosis can rarely be made from the 
x-ray examination alone. In planning x-ray therapy it must 
be remembered that the disease may spread extensively 
through the soft tissue of the marrow cavity, without 
producing visible bone destruction. Treatment by a combi- 
nation of surgery and radiation is reeommended.—E. H. Q. 


|Coll. of Physicians and 


Am. ]. Roentgenol., 50:343-354. 


Fractures of the Rib Cage Following Interstitial 
Radium Therapy for Cancer of the Breast. Wan- 
Mock, H., and ArspuckLe, R. K. |[Jeanes Hosp., Philadelphia, 
Pa.| Am. |. Roentgenol., 50:609-615. 1943. 

Ten cases are reported of rib fracture following treat- 
ment with radium needles for cancer of the breast. These 
patients are all free of clinical evidence of local or metasta- 
tic disease. The fractures usually appeared in less than 2 
years after treatment, in one case as early as 11 months. 

In the differential diagnosis, traumatic fracture and 
metastasis must be ruled out. The former can be done on 
the basis of a careful history, the latter on the x-ray appear- 
ance of the ends of the fragments.—E. H. Q. 


Nervous SYSTEM 


Oligodendrogliomatosis of the Cerebrospinal 
Pathway. Breck, D. J. K., and Russeii, D. S$. | Oxford, Eng- 
land| Brain, 65:352-372. 1942. 

The authors describe the clinical course and pathological 
features of 4 cases of oligodendroglioma of the brain in 
which dissemination of tumor occurred throughout the 
cerebrospinal fluid pathways. In 3 instances the primary 
tumor abutted on the ependymal surface of the ventricles 
ventricular walls as 
well as in the subarachnoid space of the brain and spinal 


and metastases were found in the 


cord. In the 4th case, the site of origin of the tumor 
could not be determined with certainty and the ependyma 
was not involved. Histologically, diffuse mucinous de- 
generation of the stroma is frequently seen in the oligo- 
dendroglioma and is of aid in distinguishing this tumor 
from other metastasizing gliomas such as the medullo- 
blastoma and spongioblastoma. In agreement with the 


experience of others, the authors found deep x-ray 
therapy to be of no benefit in their cases of oligodendro- 


glioma.—E. FE. S. 


Studies on Headache: The Mechanisms and Sig- 
nificance of the Headache Associated with Brain 
Tumor. Kunk cr, E. C., Bronson, S. R., and Worrr, H. G. 
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| New York Hosp., and Cornell Univ. Med. Coll., New York, 
N. Y.| Ball. New York Acad. Med., 18:400-422. 1942. 

The quality and intensity of headache caused by brain 
tumor are described. Data are presented to show that 
lesions of remotely separated structures within the skull 
may cause headache in identical areas. It was found that 
the pain was unrelated to increased intracranial pressure 
and could often be shown to be due to traction on local 
pain sensitive structures. When intracranial pressure was 
increased in addition, there was both local and distant 
traction through displacement of the brain or by internal 
hydrocephalus. Usually failure to develop headache was 
seen only with the more slowly growing tumors. Pain 
is an asset as a localizing sign when it results from local 
traction. It sometimes is the initial symptom of a tumor. 
In the patients described pain in the back of head and 
neck was never absent in the presence of an infratentorial 
lesion; when the pain was solely frontal, it was usually 
more often on 


due to a supratentorial tumor. Pain 1s 


the side of the lesion. A number of generalizations of 
aid in diagnosis are presented.—E. E. S. 

Acoustic Tumors. With Special Reference to 
End-Results and Sparing of the Facial Nerve. 
Niecsex, A. | Neurosurgical Clinic, Serafimerlasarettet, Stock- 
holm, Sweden| Ann. Surg., 115:849-863. 1942. 

This is a review of 130 verified acoustic tumors treated 
from 1930 to 1939, with an analysis of end-results, particu- 
larly emphasizing mortality statistics, fate of the facial 
nerve, and earning capacity of the surviving patients. 
Complete extirpation of the tumor is favored rather than 
subtotal extirpation or intracapsular enucleation. In_ the 
group treated by the first method during the last 2 
vears covered by the report, the mortality rate was 11.1%, 
the facial nerve was preserved in 65% of the patients, and 
earning power was complete or only slightly diminished 


in /9./%.—E. A. L. 


Malignant Degeneration of Neurofibromata of 
Peripheral Nerve Trunks (von Recklinghausen’s 
Disease). Sprrp, K. |[Chicago, Ill.|) Ann. Surg., 116:81-85. 
1942. 

In 2 patients malignant degeneration of neurofibromas 
occurred, and its presence was signified by pain. Early 
amputation is the procedure of choice.—W. A. B. 


BREAST 


Cancer of the Breast. Bucnanan, E. P. 
Pa.| Pennsylvania M. ]., 46:944-948. 1942-43. 

A brief discussion of the operative results in 363 cases 
of carcinoma of the breast.—J. L. M. 


| Pittsburgh, 


Osteochondrofibrosarcoma of the Breast. Carvuci, 
G. A., and WacGner, R. F. [Bellevue Hosp., New York, N. Y.| 
Am. J]. Surg., 61:271-276. 1943. 

Report of a case—W. A. B. 


Disappearance of Breast Cancer with Stilboestrol. 
Epwarps, R. T. CorrtesponnENcrE. Brit. M. ]., 2:659. 1943. 

Edwards reports the following in a letter to the Editor. 
A typical case of scirrhous carcinoma (in a married woman 
aged 62) was treated by radical mastectomy. The patho- 


logical report was: “Carcinoma of breast; growth is a 


and GotpBerG, H. 


spheroidal-celled carcinoma; there is one large deposit of 
similar growth in the axilla.’ Removal of the axillary 
deposit proved incomplete, and 5 months later there was 
also extensive recurrence in the skin, scapular region, and 
posterior triangle. It was decided to administer stilbestro]. 
Under this treatment, the patient’s health gradually jm. 
proved, and the tumors slowly disappeared, until at the 
end of a further 3 months regression appeared to be com. 
plete. At this time the patient had gained 16 lbs. in weight. 
and the hemoglobin value was estimated to be 95% (as 
against /6% initially). The dosage of stilbestrol was (5 
mgm. daily for 3 periods of 24 days.—A. H. 


Frequency, Clinical Course and Treatment of 
Metastases from Cancer of the Breast. Frei, J. R. 
| New York, N. Y.| Am. |. Roentgenol., 
90:499-511. 1943. 

In 641 patients with cancer of the breast, 160 showed 
local recurrence after radical mastectomy. These patients 
had no x-ray therapy to the operative field. These lesions 
may arise by direct invasion from the primary tumor, by 
lymphatic permeation, by lymphatic or blood emboli, 

Among 168 patients, 81 had skeletal metastases. Of 
these, 13 showed no other metastases, while the remainder 
had growths in other regions. Most of the skeletal 
metastases were multiple. 

Of 13] patients coming to autopsy, 117 showed involve. 
ment of lungs, pleura, or mediastinal lymph nodes. The 
majority of these also had involvement in one or more 
abdominal viscera. 

Protocols of 369 patients were reviewed for evidence 
of metastases to the central nervous system—such evidence 
was recorded for 89. The metastases were verified for the 
40) patients examined post mortem. 

Radiation therapy is shown to be useful in controlling 
skin metastases and in producing palliation of symptoms 
in skeletal growths and in those of the central nervous 
system. It is of little value in other metastases. Castra- 
tion is of value especially in bone lesions, although im- 
provement in other involved regions may also occur.— 


E. H. Q. 


Differential Diagnosis of Breast Tumor. Ryav, J. A. 
| Covington, Ky.| Kentucky M. ]., 39:32-36. 1941. 

Some of the common forms of breast tumors are listed, 
end brief mention is made of the problem of their differen- 
tial diagnosis.—]. L. M. 


The Anterior Pituitary Gland in Women with 
Carcinoma of the Mammary Gland, with Report of 
a Case of Chromophobe Adenoma. Sreiver, P. E., and 
Dunnam, L. J. | Univ. of Chicago, Chicago, Ill.|) Am. J. Path., 
19:1031-1042. 1943. 

Differential cell counts, made on the anterior pituitary 
lobes of 12 women with mammary carcinoma and of 
IS women with tumors of other types, 
significant differences in the percentages of chromophobes, 
acidophils, or basophils in the 2 groups. Although recog- 
nizing the possibility that the human pituitary gland 
may not respond to estrogens in the same way as Goes 
that of rodents, the authors consider that there was no 
evidence of hyperestrogen effects in the 12 breast tumor 
cases. In a thirteenth case with mammary carcinoma, 
however, an adenoma of chromophobe cell type was 


revealed no 
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found. which might possibly be considered as evidence 
for a hyperestrogen effect.—J. G. K. 


FEMALE GENITAL [TRACT 


Pseudomucinous Cystadenoma with Malignant 
Changes. Mircuerr, R. S. | Wenatchee, Wash.| Northwest 
Med., 41:27. 1942. 

The tumor occurred in a 12 year old girl. Although 
it grew slowly over a period of 5 to 6 months, histologic 
examination after resection revealed the presence of malig- 
nant tissue. The child died 2 months later after having 
developed signs of metastatic growths in the lungs and 
pleura.—E. E. 5S. 

Cancer from a Gynecologic Viewpoint. Ranpa tt, 
J. H. {State Univ. of Iowa, Coll. of Med., Iowa City, lowa 
J. lowa Ml. Soc., 32:166-169. 1942. 

The author reviews 744 cases of cancer of the female 
genital organs, seen at the University Hospital, Iowa 
City, from July, 1926, to July, 1936. 

Of these 65% were carcinoma of the cervix; 16%, 
of the body of the uterus; 11%, of the ovary; 3%, of the 
vulva; 2%, of the vagina; 1%, sarcoma of the uterus; 
1%, chorionepithelioma; and 1%, carcinoma of the tube. 
Each of these types is discussed briefly in regard to 





symptoms, diagnosis, and treatment.—J. L. M. 


Adenocarcinoma of the Cervix. Simpson, Bb. T., 
Tripatprtav, A. A., and Burke, E. M. [State Inst. for the 
Study of Malignant Diseases, Buffalo, N. Y.| New York State 
M. ]., 42:767-769. 1942. 

Adenocarcinoma of the cervix is a_ relatively infre- 
quent tumor. From 4 to 7% of all malignant growths 
arising in the cervix are placed in this group by various in- 
vestigators. A survey of the patients presenting them- 
selves at the State Institute for treatment of cervical 
cancer shows that the ratio of adenocarcinoma to squamous- 
cell carcinoma was | to 26. Sixty-three patients with cervi- 
cal adenocarcinoma were selected for study. The duration 
of the disease is closely allied with the histologic group to 
which the tumor belongs. While the clinical grouping 
is the paramount factor in considering the prognosis, the 
histologic grade had a_ definite bearing on the end 
result. In this series women who had not borne children 
were found to have adenocarcinoma of the cervix in a 
higher proportion than is usually reported. Thirty-eight per 
cent survived for 5 years under treatment that consisted 
mainly of radiation therapy.—J. L. M. 


How Shall We Treat Fibroids of the Uterus? 
Voor, W. H. [St. Louis, Mo.| J. Missouri M. A., 39:207-209. 
1942. 

Modern treatment of this condition is expectant, surgical, 
or radiologic, and a correct decision as to the type of 
treatment for the particular case depends on an intelligent 
appreciation of the pathological condition and the clinical 
behavior of these tumors. The author discusses the cir- 
cumstances in which each of these treatments should be 
used. —J. L. M. 


Leiomyosarcoma of the Uterus. Wuitrrvock, M. C., 
and Warren, §. |New England Deaconess Hosp., 
Mass.| Ann. Surg., 116:882-890. 1942. 

A review from the pathological standpoint of 35 cases 
of leiomyosarcoma.—W. A. B. 


Soston, 





Mace GENITAL TRACT 


Sarcoma of the Prostate. Bearry, R. P. 
Pa.| Pennsylvania M. ]., 46:915-918. 1942-43. 

Sarcoma of the prostate is briefly reviewed, and 3 cases 
are reported.—]J. L. M. 


Carcinoma of the Prostate. Report of an Unusual 
Case. Buckert, W. I., and KuiIncer, H. M. [Geisinger Me- 
morial Hosp., Danville, Pa.| Urol. & Cutan. Rev., 47:207-209. 
1943. 

An instance of rapidly fatal prostatic carcinoma with 
metastases in a 29 year old male is reported.—V. F. M. 


| Uniontown, 


Clinical Observations on Estrogenic Therapy in 
Prostatic and Bladder Carcinoma and Benign Pros- 
tatism. Haines, W. H., and Mice i, S. | Philadelphia, Pa. | 
Pennsylvania M. ]., 46:1025-1028. 1942-43. 

Four of six patients with prostatic carcinoma were 
benefited by castration with or without estrogenic therapy. 
Insufficient criteria have been developed to predict which 
cases will respond to castration and estrogenic therapy, 
although the metastatic ones seem to do best.—J. L. M. 

Mixed Leiomyoma and Lymphangioma of the 
Epididymis. Martsorr, S., and Herpern, M. [Beth David 
Hosp., New York, N. Y.] /. Urol., 50:104-109. 1943. 

A case of a lymphangioma with leiomyomatous fea- 
tures in the epididymis is reported. The authors discount 
trauma as a causative factor. Both lymphangiomas and 
letjomyomas have rarely been reported, but one author 
(Halpert) has previously recorded a mixed leiomyoma 
and lymphangioma like the one here described.—V. F. M. 





MALE AND FEMALE 

Exstrophy of the Bladder Complicated by Adeno- 
carcinoma of the Bladder and Renal Calculi. A Re- 
port of a Case and a Review of the Literature. 
Apesnousrt, B. S. [Sinai Hosp., Baltimore, Md.] J. Urol., 
49 :259-289. 1943. 

Exstrophy of the bladder and vesical adenocarcinoma 
are discussed at length. Both conditions are rare and 


URINARY SYSTEM 


concomitant occurrence is extremely so. Twenty-seven 
instances, including the one here reported, may be found 
in the literature. Adenocarcinoma of the bladder arises 
from cystitis cystica and glandularis which in turn have 
arisen from cell nests of Brunn in association with chronic 
irritation. Adenocarcinoma of the exstrophic bladder does 
not arise from misplaced embryological tissue, except in 
the case of some tumors in the region of the urachus.— 
V. F. M. 

Wilms’ Tumor. Daw, W. J. | Wilkes-Barre, Pa.| Pennsyl- 
vania M. [., 46:1293-1295. 1942-453. 

Wilms’ tumor, a highly malignant renal neoplasm in 
children, must be diagnosed and treated early if the 
Intermediate 
transperitoneal nephrectomy with postoperative irradia. 
tion, or preoperative and postoperative irradiation with 


patient is to have the chance of a cure. 


nephrectomy, are the methods of procedure. 

Four cases of Wilms’ tumor are presented with one 
apparent cure 14 years after operation.—J. L. M. 

Unrecognized Renal Tumors: A Study of 54 
Cases in 6,577 Autopsies, and Personal Cases. Har, 
N. G., and BurkKianpo, C. EF. J. Urol., 
49:426-431. 1943. 

This is a report of 54 instances of clinically unrecog- 


| Sacramento, Calif. | 


nized, or “silent,” renal tumors taken from the autopsy 
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files of the Ancker Hospital, St. Paul, Minnesota. The 
lesions varied from 1 cm. in diameter to large masses. 
Seventeen had metastasized, but only one tumor that 
metastasized was less than 8 cm. in diameter. None of the 
patients had all of the classical symptom triad: hematuria, 
pain, and mass. Forty-four had not even one of these indi- 
cations.—V. F. M. 


Extratesticular Chorioepithelioma in a Male 
Probably Primary in the Urinary Bladder. Hymav, 
A., and Lrirer, H. E. [| Mt. Sinai Hosp., New York, N. Y.| 
J. Mt. Sinat Hosp., 10:212-219. 1943. 

Chorionepithelioma rarely occurs in the male, and when 
it does, with very few exceptions it arises in the testis. It 
is a highly malignant growth, and the prognosis 1s very 
grave, few patients having lived over 2 years. There are 
only 10 cases of extratesticular chorionepithelioma recorded 
in the literature. To these the authors add another. This 
represents the fourth case from this hospital and the third 
in which the bladder was probably the primary focus. In 
all 4 instances the biologic tests for gonadotropic  hor- 
mone were positive. In the case being reported, gyneco- 
mastia and pulmonary metastases were present. Bilateral 
orchidectomy and roentgen-ray therapy had no beneficial 
effect on the tumor. Serial microscopic sections of both 
testicles failed to reveal any abnormality, scars, or primary 
focus in the testicle—A. Cnl. 


Kidney Tumors. Kavurman, I. | Dubuque, lowa| J. lowa 
M. Soc., 33:114-116. 1943. ° 

A case of malignant nephroma is reported with a brief 
general discussion of tumors of the kidney.—A.C. 


Report of a Case of Wilms’ Tumor in an Adult. 
Lorn, M. J. | Bronx Hosp., New York, N. Y.] J. Urol., 50:268- 
2/3. ¥943. 

This is a well illustrated report of a single case of 
Wilms’ tumor in a 49 yearfold female—V. F.M. 


OraL Caviry AND Upper Respiratory TRACT 


Gum Tumours in Pregnancy and Gingivitis Gravi- 
darum. Cross, W. G. [Royal Air Force Volunteer Reserve, 
Medical Branch| Brit. Dental ]., 75:85-89. 1943. 

Gingivitis of pregnancy is regarded as probably due to a 
combination of factors, the most important of which are 
vitamin C deficiency, hormonal alterations, and trauma. 
Of the various forms, the so called “pregnancy gum- 
tumours” (epulides gravidarum), are of special interest; 
two new cases are described. These tumors are usually 
single, often pedunculated, grow to a size of 1 cm. or more 
in diameter, and arise most commonly on the buccal aspect, 
in the maxilla, and in the lateral incisor-canine region. 
They appear about the third month of pregnancy, are at 
their maximum at the seventh or eighth month, and 
usually disappear rapidly after delivery. There may be an 
associated gingivitis, but local irritation is often absent. 

Treatment suggested is antenatal dental prophylaxis and 
the administration of large doses (100 to 300 mgm. daily) 
of ascorbic acid. Removal of gum tumors of pregnancy 
is not indicated, on account of their prompt regression after 
parturition —A. H. 





Excision of Amyloid Tumor of the Larynx and 
Skin Graft: Report of Case. Fici, F. A. [Mayo Clinic. 
Rochester, Minn.| Proc. Staff Meet., Mayo Clin., 17:239-240, 
1942. 

Heretofore, the treatment of this condition has con. 
sisted in destroying the prominent portions of the mags 
with diathermy and irradiation in an attempt to shrink 
the tumor sufhciently to restore a free airway. Repeated 
treatments during the course of months have been re. 
quired, and results frequently have been indifferent. Sur. 
gical removal and skin graft, as carried out in the patient 
whose case history is reported here, are marked improve- 
ments over previous methods of treatment. Since the con- 
dition progresses slowly, treatment of this type should 
offer an excellent chance for permanent relief.—J. L. M. 


The Surgical Treatment of Cancer of the Larynx, 
Jackson, C. L., and Norris, C. M. | Philadelphia, Pa.| Pennsy!- 
vania M. |., 46:822-828. 1942-43. . 

The surgical indications and the technic of Jaryngo- 
fissure are discussed in this review of the surgical treat- 
ment of cancer of the larynx. The authors brietly sum- 
marize their experience in a series of 30 consecutive cases 
in Which they had performed laryngectomies by a “nar- 
row-held” technic during a period of about 2 years, 
without operative mortality or serious complication. Re- 
currences or metastases had developed in 4 cases and 
were being treated.—J. L. M. 


Extramedullary Plasma Cell Tumor of a Tonsil 
with Metastasis. McNamara, W. L., and Rocers, R. J. 
[Veterans Administration Hines, Ill.|) Arch. Path. 
36:89-90. 1943. 

Case report.—]. G. K. 


Facility, 


Epithelioma of the Lip Metastatic to the Verte- 
bra. Report of Two Cases. Tyrer, A. F. 
Nebr.| 4m. |. Roentgenol., 48:76-77. 1942. 

Two cases of epithelioma of the lip with metastases 


| Omaha, 


to the vertebra are reported. The author points out that 
carcinoma of the lip rarely shows bone metastases and 
states that vertebral metastases, so far as he could ascer- 
tain, have never been previously reported. Each case 
showed compression of | vertebra, first lumbar and tenth 
dorsal respectively, as demonstrated roentgenographically. 
No autopsy is reported. Biopsy showed squamous cell 
epithelioma in 1 case only. Both patients had extensive 
involvement of the cervical nodes.—J. F. 

Mixed Tumors of the Lip. With the Report of a 
Case. Warsnaw, D. [New York, N. Y.] M. Rec., 154:87-99. 
194]. 

The lip is one of the less common sites of mixed tumor, 
which usually arises in or near the salivary glands. In a 
series of 422 neoplasms of this type recorded in the litera- 
ture, 9 were lip tumors. The mixed tumor reported in the 
present paper was on the upper lip of a woman of 35 
years and was encapsulated. The nodule shelled out 
readily, local anesthesia being used. Various theories of 
development are discussed. It is thought most likely that 
these tumors represent accidental sequestration of em- 
bryonal cells. The majority of the tumors are slow grow- 
ing. There is occasional recurrence. Surgical removal 1s 
recommended; roentgen radiation is used when the histo- 
logic picture suggests malignancy.—F. E. S. 
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SALIVARY GLANDS 


Oncocytoma of the Parotid Gland. Ackerman, L. V. 
(Ellis Fischel State Cancer Hosp., Columbia, Mo.| Arch. Path., 
36:508-511. 1943. 

Report of a characteristic case in a man of 7/6 years, 
with 2 figures.—J. G. K. 

The Pathogenesis of Mixed Tumors of the Sali- 
vary Gland Type. Hempremann, L. H., Jr., and Womack, 
\. A. | Washington Univ. Sch. of Med., Barnes Hosp., and 
Barnard Free Skin and Cancer Hosp., St. Louis, Mo. 
116:34-42. 1942. 

Theories concerning the 





Ann. Surg., 


fundamental structure of 
mixed tumors of the salivary gland type have been based 
on histologic features. The differentiation between “ept- 
thelium” and “stroma” in many areas may be sharp, but 
in other parts there is gradual, apparent transformation of 
“epithelium” into “myxomatous” tissue. Histochemical 
investigation of epithelial and mesodermal mucoids_ has 
shown that they can be differentiated by a titration method 
utilizing the difference in affinity of the protein complexes 
in the mucoids for dilute aqueous solutions of metachro- 
matic dyes (toluidine blue or polychrome methylene blue). 
Another method of differentiating the mucoids is based 
on the greater resistance of the mesenchymal mucoids to 
hot acids. 

The mucoid in the myxomatous and cartilaginous areas 
in mixed tumors of the salivary glands behaves as does 
the chondroitin sulphuric acid complex in skeletal cartilage, 
chondromas etc., while the mucoid in the acini stains 
exactly as the mucoprotein complex in the mucin of 
the salivary gland, gastrointestinal and respiratory tracts 
stains. It is considered that the cartilaginous and myx- 
omatous areas in mixed tumors of salivary glands are truly 
mesodermal and that the “epithelial” elements are 
truly epithelial. The pathogenesis of these tumors is pre- 
sumed to be on the basis of embryonic alteration in tissue 
relationships in accordance with the “organizer theory” 
of Speeman.—W. A. B. 

Adenolymphoma of the Parotid Gland. Pvavt, J. A. 
/'Yale Univ. Sch. of Med. and New Haven Hosp., New Haven, 
Conn.| Ann. Surg., 116:43-53. 1942. 

All reported cases (48) of this relatively rare tumor 
are reviewed, and 19 previously unreported cases are 
presented. These tumors comprise much less than 10% 
of all parotid tumors and with rare exceptions are be- 
nign (96.7%). They occur usually in the fifth, sixth, 
and seventh decades of life, are 5 times more common 
in males than in females, and are believed to arise from 
the growth of parotid tubules and acini that have been 
found within lymph nodes adjacent to the parotid gland. 
The treatment of choice is surgical extirpation.—W. A. B. 


INTRATHORACIC TUMoRsS—LUNGS—PLEURA 
Intrathoracic Tumors in Children: 
Operations in Three Cases. Harrincron, S. W., and 
Locan, G. B. [Mayo Clinic, Rochester, Minn.| Proc. Staff 
Meet., Mayo Clin., 17:363-365. 1942. 
Intrathoracic tumors do not occur commonly in child- 


Successful 


hood. Of those that are seen many are not amenable to 
surgery. The authors report 3 cases that are of interest 
for several reasons, not the least of which is that the 
patients are living and well 6 to 14 months after opera- 
tion.—J. L. M. 


Carcinoma of the Lung. Jonnson, H. E., and Danie, 
R. A., Jr. | Vanderbilt Univ. Sch. of Med., Nashville, Tenn. | 
|. Tennessee M. A., 35:426-432. 1942. 

A brief discussion of various aspects of the condition. 
The high and increasing incidence of this tumor is noted. 
Emphasis is placed on the mild and insidious nature of 
the early symptoms leading to erroneous diagnosis until 
the disease has progressed. Pneumonectomy is regarded 
as the therapeutic measure of choice.—E. E. S. 


Bronchiogenic Carcinoma. Epiroriat. Mayor, R. C. 
| Atlanta, Ga.| South. Surgeon, 11:52-58. 1942. 

A general discussion of all aspects of the disease includ- 
ing types, location of the lesion, age of patient, sex inci- 
dence, clinical symptoms, physical signs, fluoroscopic and 
roentgenographic findings, biopsy of primary tumor or 
cervical node, and treatment. Contra-indications to ex- 
ploration are listed in detail—E. E. S. 


Bronchiogenic Carcinoma with Metastasis to the 
Brain. Marrice, E. | Veterans Admin., Hot Springs, S. D.| 
M. Bull. Vet. Admin., 20:222-224. 1943. 

A case report of interest because the usual signs of 
cerebral involvement, ¢.g., choked disc, were absent. Dis- 
turbance of olfactory sense, an uncommon symptom, was 
an early and prominent feature—M. E. H. 


Bronchogenic Carcinoma. McNamara, F. P. 
buque, lowa] /. lowa M. Soc., 33:225-227. 1943. 

A short general discussion. In the author’s series of 
178 cases of malignant neoplastic disease 12, or nearly 7%, 
were proved to be bronchiogenic carcinoma.—A. C. 


| Du- 


Some Clinical Aspects of Bronchiogenic Carci- 
noma. Owen, G. C. [Oshkosh, Wis. | Wisgonsin M. |., 42: 
1233-1235. 1943. 

Carcinoma of the bronchus is assuming a_ position of 
increasing importance in cancer statistics ranking close 
to carcinoma of the stomach in incidence. Many diseases 
of the chest produce the same symptoms as those arising 
from bronchiogenic carcinoma. X-ray and bronchoscopic 
examination are invaluable aids in establishing the diag- 
nosis. —M. E. H. 


(SASTROINTESTINAL [TRACT 


Primary Carcinoma of the Duodenum. Bercer, L., 
and KoppreLMAN, H. [Jewish Hosp., Brooklyn, N. Y.] 
Surg., 116:738-750. 1942. 

Review of the literature and report of a case —W. A. B. 


Ann. 


Surgical Treatment of Malignant Lesions of the 
Sigmoid—With Extension. Bowers, R. F. [New York 
Hosp., and Cornell Univ. Med. Coll., New York, N. Y.] Ann. 


Surg., 115:986-995. 1942. 


It is suggested that involvement of the bladder by 
extension of neoplastic lesions of the sigmoid is no reason, 
in itself, for withholding a radical operation. The author 
supports this contention by comparing the results in 4 
cases in which the diseased portion of the bladder was 
resected with 2 in which only palliation was attempted. 
Three patients of the first group were living for periods 
of from 10 to 46 months postoperatively, and | died at 
13 months. The outlook in_ the 
hopeless.—E. A. L. 


latter 2 cases was 
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Hemangioma of the Ileum. Curisroputr, F. | Evans- 
ton, Ill.| Ann. Surg., 116:945-947. 1942. 


A case report.—W. A.B. 


Transthoracic Resection of Tumors of the Stom- 
ach and Esophagus. Cuvurcnitr, FE. D., and Sweer, R. H. 
| Massachusetts General Hosp., Boston, Mass.| dan. Surg., 119: 
897-920. 1942. 

This paper describes the surgical management of tumors 
of the lower three-quarters of the esophagus and the ad- 
jacent few centimeters of the stomach. Resection of an 
esophageal carcinoma in the middle half of the organ 
necessitates complete resection of the thoracic esophagus 
and a cervical esophagostomy. Of 21 patients reported, 
12 had metastases below the diaphragm; esophagectomy 
was performed on 6 other patients, 3 being alive and well 
at the time of writing. If the tumor lies in the lower fourth 
of the thoracic esophagus, in the cardiac orifice of the 
stomach, or the adjacent few centimeters of the stomach 
including the fundus, a transthoracic resection 1s performed 
with an end-to-side anastomosis between the esophagus and 
the stomach. Of 21 patients with tumors in this location, 
resection was done on 13 with carcinoma. Ten patients 
survived the operation, and 8 are living and well 3 months 
to 2 years after operation.—k. A. L. 


Transthoracic Resection of Tumors of the Esoph- 
agus and Stomach. Cuurcnuitr, F. D., and Swerr, R. H. 
| Massachusetts Gen. Hosp., Boston, Mass.| dan. Surg., 116: 
566-573. 1942. 


srief clinical reports of 24 cases.—W. A.B. 


Myo-Epithelial Hamartoma of the Ileum with 
Intussusception. Cox, M. F., and Parxir, E. F. | Med. 
Coll. of South Carolina, Charleston, S. C.| Ann. Surg., 116: 
355-359. 1942. 


A report of a case-—W. A.B. 


Extension of the Borderline of Operability in 
Cancer of the Rectum. Davin, V. C., and Gitcurisr, R. K. 
|Presbyterian Hosp., Chicago, Ill.|) Ann. Surg., 115:566-573. 
i942. 

A group of patients with carcinoma of the rectum, 
having one or more factors increasing the hazards of 
the operation, is discussed. It is thought that the indica- 
tions for the operation should be broadened provided 
the mortality rate can be kept within reasonable bounds. 
The mortality was 9.5% in this group of 105 unfavorable 
cases.—E. A. L. 


Surgical Treatment of Carcinoma of the Stomach. 
Emmett, J. M. [Clifton Forge, Va.| South. Surgeon, 11:154- 
163. 1942. 

The author believes that too many gastric carcinomas 
are regarded as hopeless and offers evidence to show 
that from 18% to 20% of patients could be cured by 
resection if exploratory operations were promptly per- 
formed. Procedures of diagnostic value are discussed.— 
BE. B.S. 


Carcinoma of the Stomach with Acute Perfora- 
tion, Complicated by Bilateral Krukenberg Tumors. 
Case Report. Francis, J. H. |Memphis, Tenn.| South. Sur- 
geon, 11:498-501. 1942. 

The clinical and pathologic features of the case are 
described.—F. EF. S. 





The Lymphatic and Venous Spread of Carcinoma 
of the Rectum. Grinnecr, R. S. | Presbyterian Hosp., and 
Coll. of Physicians and Surgeons, Columbia Univ., New York. 
N. Y.| Ann. Surg., 116:200-216. 1942. 

This study is based on the examination of 75 Speci- 
mens of the rectum and rectosigmoid removed at opera- 
1939, 1940, and 1941. 
moved by abdominoperineal resection, 10 > by perineal 
excision, and 3 by anterior abdominal resection. Speci- 
mens were cleared by the Spalteholtz method slightly 
The | 
metastases were present in 55% of the cases. This is in 
contrast to 36% found in a similar series of cases from 
1916 to 1932 in which the clearing technic was not used. 
In more than half of the cases with node metastases only 


tion during Sixty-two were re. 


modified. average number of nodes was 52. and 


2 nodes or fewer were involved, and these lay within 3 
cm. of the tumor. The inadequacy of perineal resection 
was demonstrated by the presence of involved nodes 
beyond the limits of possible perineal resection in 13 
of 17 cases with metastases in which the tumor lay 
below the pelvic peritoneum. Lateral spread of carcinoma 
along lymphatics accompanying the middle hemorrhoidal 
vessels was found in but | instance. Downward lymphatic 
spread occurs only when extensive metastases have blocked 
the other routes causing retrograde lymph flow. No 
relationship was found between the size of the tumor 
and frequency of metastases, but lymph nodes were in- 
volved in 53% of cases when the tumor was not com- 
pletely annular and in 71% when it was. 
blood vessels was found in 36% of the 75 specimens 
studied. The frequency of invasion varied directly with 
the depth of penetration of the bowel wall by the tumor 
and inversely with the degree of differentiation of the 


Invasion of 


neoplasm. Of the 30 cases with visceral metastases 90% 
showed blood vessel invasion.—W. A. B. 


Granuloma of the Large Intestine Associated with 
Amebiasis. Likrry, PD. S., and Lisa, J. R. [First Medical 
Division and Pathological Lab., City Hosp., New York, N. Y.| 
New York State |. Med., 42:2322-2323. 1942. 

A case of granulomatous tumors of the bowel secondary 
to amebiasis and causing intestinal obstruction is reported. 
Most of the 


Granulomas 


The recent available literature is reviewed. 
cases have been diagnosed as carcinoma. 
can develop in treated and untreated cases. Certain out- 
standing features should indicate the correct diagnosis. 
The examination of the stool for amebas after the tumor 
develops is usually negative. Intensive anti-amebic therapy 
may result in cure. In the majority of cases intensive 
therapy was not tried. However, it is generally believed 
that when the granuloma has reached a_ well-developed 
stage it will not respond to anti-amebic treatment. Most 
of the patients operated upon die of peritonitis. Cancer 
may develop in some instances.—J. L. M. 


Surgical Treatment of Carcinoma of the Lower 
Portion of the Colon. Mayo, C. W. |Mavo Clinic, Roches- 
ter, Minn.]| J. lowa M. Soc., 32:53-56. 1942. 

A general discussion. A brief summary is given of the 
frequency of the several types of operation that were 
performed in a series of 350 cases.—J. L. M. 

Carcinoma of the Rectum, Rectosigmoid and 
Sigmoid: Selection of Cases for One-Stage Com- 
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bined Abdominoperineal Resection. Mayo, C. W., and 
ScHLickE, C. P. [Mayo Clinic and Mayo Foundation, Rochester, 
Minn. | South. Surgeon, 11:14-23. 1942. 

The records of 163 consecutive patients upon whom 
4 one-stage combined abdominoperineal resection had been 
performed are reviewed and the factors important for 
both clinical and surgical selection are discussed.—E. E. S. 


Non-Malignant Lesions of the Large Bowel. 
Merrert, C. B. [Cedar Rapids, Iowa] J. lowa M. Soc., 32: 
12-15. 1942. 

The author states that the treatment of diverticulitis 
should be primarily medical except for the complica- 
tions, but the treatment of polyps should always be surg1- 
cal. Once the diagnosis of polyps of the colon is made, 
surgery is advised to protect patients from the possible 
development of a malignant growth—J. L. M. 


Urologic Complications of Cancer of the Rectum. 
Mutitenx, T. F., and Lresrronan, P. [| Univ. of California Med. 
Sch., San Francisco, Cal.| Ann. Surg., 116:6-18. 1942. 

Among 93 patients (60 males and 33 females) sub- 
jected to various radical procedures for carcinoma of the 
rectum in 4 different hospitals, urologic complications 
occurred in 64% (38 males and 18 females). The anes- 
thesia was spinal in 59, general in 27, and in 1, local. 
The commonest complications were: retention in 56 pa- 
tients (64%), cystitis in 28 (33%), pyuria in 30 (35%), 
and pain or burning in 17 (19%). The complications 
were due to one or more of four factors: (1) direct in- 
jury to the urinary tract; (2) loss of supports of the 
bladder with postoperative sagging and pooling of urine; 
(3) the necessity of postoperative catheterization |24 pa- 
tients (27%) required intermittent catheterization, 36 
(41%) had retention catheters, and 27 (32%) voided 
normally in the first 24 hours|; (4) injury to the nerve 
supply to the bladder. The parasympathetic nerves are 
most frequently injured, and this occurs during the 
perineal stage of the operation. Mixed types of dysfunc- 
tion occur and are due to various degrees of injury to 
several of the nerve pathways. Injury or division of the 
pudendal nerve leads to incontinence.—W. A. B. 


A Single Carcinomatous Polyp of the Sigmoid 
Colon. Nesirr, A. B., and Faser, L. | Finley Hosp., Dubuque, 
lowal |. lowa M. Soc., 32:72-74. 1942. 

While both benign and malignant polyps may arise in 
any portion of the intestine, the sigmoid colon is most 
commonly involved. The symptomatology is not dis- 
tinctive, and because some of the growths, though at 
hrst benign, ultimately may undergo malignant change, 
It is important to keep them in mind as possibilities in 
patients with vague symptoms. The 
presented is one of a single malignant polyp of the 
sigmoid that probably had its origin in a benign ade- 


abdominal case 


nomatous polyp. The case is of interest because it is an 
example of the well-known fact that not infrequently 
the symptoms due to metastases rather than to the pri- 
Mary malignant growth cause the patient to consult a 
physician. However, it is rare that the metastases almost 
completely replace the liver before medical advice is 
sought. Probably the patient did have symptoms due 
to the original polyp, but they were so slight that they 


Were neglected. From the appearance of the polyp it 


may be assumed that it was present a long time if not 
actually congenital. Therefore, it can be surmised that 
for a considerable period the lesion was benign. The 
hope of cure in this case rested upon its detection and 
removal during this period before the lesion underwent 
malignant change and formed metastases.—J. L. M. 


Carcinoma of the Stomach with Krukenberg-Type 
of Ovarian Metastases. Nester, A. B., Lawrence, J. W., 
and Fasper, L. | Finley Hosp., Dubuque, lowa] /. lJowa M. Soc., 
32:219-221. 1942. 

In addition to being an example of an interesting tumor, 
this case is noteworthy because the father of the patient 
died of carcinoma of the stomach, which suggests per- 
haps a genetic predisposition. The prolonged history ind1- 
cates a gastric ulcer that apparently underwent malignant 
change. Although the gastric resection apparently re- 
sulted in a cure locally, the ovarian metastases which 
were not evident at the time of the first operation, pre- 
cluded a successful final outcome.—J. L. M. 


Cancer of the Colon—A Diagnostic Problem. 
SCHROEDER, M. J. | New York, N. Y.| M. Ree., 1§5:54-55. 1942. 

Six patients are briefly described to illustrate the well 
known observation that malignant tumors may produce 
few or no symptoms in the early stages of their growth.— 
E.e.S 


BoNE AND BonE Marrow 


Multiple Primary Hemangioma of the Bones of 
the Extremity. AckrERMANN, A. J., and Maynarp, S. H. 
{State Univ. and Crippled Childrens Hosps., Oklahoma City, 
Okla.| Am. |. Roentgenol., 48:47-52. 1942. 

A case is reported of multiple hemangioma involving 
large areas in the upper end of the left fibula and both 
ends of the left tibia of a 15 year old boy. The patient was 
followed for 10 years. For 6 years no progress of the 
lesions was apparent. Nine years after the first examina- 
tion extensive involvement of the tarsal bones and the 
fourth metatarsal was demonstrated roentgenologically. 
The extensive bone lesions were accompanied by only 
moderate disability. A biopsy was made and the case sub- 
mitted to the bone tumor registry (Reg. No. 1361) where 
an original diagnosis of osteitis fibrosa was later changed 
to primary hemangioma.—C. E. D. 


Multiple Myeloma. (A Review of the Literature 
and Report of Five Cases.) Grerrnperc, R. C., and 
Froscn, H. L. |Masontown, W. Va., and New York, N. Y.! 
West Virginia M. ]., 38:340-347. 1942. 

There is a brief summary of the clinical history, physical 
findings, and laboratory data in the 5 new cases.—k. FE. S. 


Bone Sarcoma. He tes, J. B. | Finley Hosp., Dubuque, 
lowa| /. lowa M. Soc., 32:549-551. 1942. 

Jone sarcoma is generally recognized as a disease of 
younger persons, but this case in a patient 55 years of age 
serves to emphasize that it is also encountered in elderly 


people.—]J. L. M. 


Hemisection of the Mandible for Recurrent Ada- 
mantinoma. Hortoway, J. W. | University 
Western Reserve Univ. Sch. of Med., Cleveland, Ohio | 
Surg., 116:277-281. 1942. 

A report of 2 cases —W. A.B. 


Hosps. and 
Ann. 
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Epidermoid Carcinoma of the Tibia. Report of 
Two Cases. Krarr, E. [City Hosp., Welfare Island, New 
York, N. Y.| Am. |]. Roentgenol., 50:602-608. 1943. 

Direct invasion of bone by epidermoid carcinoma is 
rare and occurs mostly in the tubia due to its proximity 
to the skin. The predisposing ulcers of the leg and drain- 
ing osseous sinuses may exist for many years and even 
decades, and a malignant degeneration may therefore be 
overlooked. Cases of an ulcer carcinoma and a fistula 
The characteristic clinical and 
roentgenologic features and the differential diagnosis are 
discussed. 


carcinoma are reported. 


The prognosis is favorable, even in advanced cases, 
since distant metastatic lesions have been observed on only 
6 occasions. Amputation of the diseased leg is usually in- 
dicated unless an early diagnosis allows more conservative 
procedures. In chronic osteomyelitis, efforts should be 
made to cure residual With an increase in 
secreuons and development of pain and hemorrhage, 
periodic roentgenologic and biopsy studies are advisable 
to determine the presence of an epidermoid carcinoma.— 


oe. OD 


active foci. 


Interpelviakdominal Amputation. Report of Three 
Cases. Lricnroxn, W. E. | Barnard Free Skin and 
Hosp., and St. Louis Univ. Sch. of Med., St. Louis, Mo. | 
Surg., 45°913-925. 1942. 

A report of 3 cases. The lesions necessitating operation 
were: (1) osteochondroma of the ilium, (2) chondro- 
sarcoma of the brim of the pelvis, (3) osteosarcoma of the 
ischium. A review of the literature and description of 
the operation are included.—G. H. H. 


Cancer 


Arch. 


SPLEEN 


Hemorrhagic Cyst of the Spleen. Dixverx, FE. V. 
| New York, N. Y.| Ann. Surg., 116:103-108. 1942. 
A report of 5 cases —W. A. B. 


Calcified Unilocular Cyst of the Spleen. Garvacurr, 
P., and MossperGer, J. 1. [Station Hosp., Fort Bliss, Tex.| Ann. 
Surg., 116:933-937. 1942. 

A case report.—W. A. B. 


Cysts of the Spleen. McCivurr, R. D., and Avremeter, 
W. A. | Detroit, Mich., and Cincinnati, Ohio| Ann. Surg., 116: 
98-102. 1942. 

A case report.—W. A. B. 


ADRENAL 


Adrenalin-Producing Pheochromocytoma of the 
Adrenal Associated with Hypertension. Report of 
Three Cases. Kirscusaum, J. D., and BaLkin, R. B. [Wood- 
lawn Hosp., Cook County Hosp., and Northwestern Univ. Med. 
Sch., Chicago, Ill.| Ann. Surg., 116:54-60. 1942. 

The 3 tumors were benign and were incidental findings 
at autopsy.—W. A. B. 


Pheochromocytoma with Hypermetabolism. Re- 
port of Two Cases. McCutracn, E. P., and Encer, W. J. 
[Cleveland Clinic, Cleveland, Ohio] Ann. Surg., 116:61-75. 
1942. 

One of the patients reported on was cured surgically. In 
the other the tumor was found at autopsy. Hyperme- 


ees 


tabolism, an outstanding feature in both cases, disappeared 
in the first after surgical removal of the tumor.—W. A, B. 


Non-Hormonal Adrenal Adenoma; Case Report. 
Timonty, F. X. [St. Vincent's Hosp., New York, N., Y.] 
J. Urol., 49:654-657. 1943. 

The successful removal of a 4,200 gm. adenoma of the 
adrenal is reported. No hormonal 
present.—V. F.M. 


disturbances were 


PITUITARY 


Acromegaly, Partial Removal of Acidophil Ade- 
noma of Pituitary Followed by Two Pregnancies. 
Jackson, I. Med., 36:356. 1943. 

Description of a case.—E. L. K. 


Proc. Roy. Soc. 


The Replacement Method in Surgery of Pituitary 
Tumors. A New Technic. 
Lebanon Hosp., Los Angeles, Calif. | 
194]. 

The new technic is useful in those cases in which edema 
or increased intracranial tension makes the usual approach 
impossible unless lobectomy is resorted to.—M. E. H. 


SeLcerz, E. [Cedars of 
West. ]. Surg., 49:660-661. 


Abscess Within the Sella Turcica Simulating 
Pituitary Tumor: Surgical Cure. Svirx, H. J., and 
Love, J. G. |Mayo Clinic, Rochester, Minn.| Proc. Staff Meet., 
Mayo Clin., 17:497-501. 1942. 

Isolated reports of cases of metastatic lesions of the 
pituitary gland in association with abscesses situated else- 
where in the body have been reported in the literature, 
but the present case is the first seen at the Mayo Clinic 
and is reported for that reason.—J. L. M. 


PANCREAS 


Carcinoma of the Islands of Langerhans with 
Liver Metastasis Producing Hyperinsulinism. Browy- 
inc, J. S. Med., 19:669-673. 
1943. 

Case report.—J.G.K. 


[Indianapolis, Ind.|) Ann. Int. 


Acinar Cell Carcinoma of Pancreas: Report of 
Case in Which Function of Carcinomatous Cells 
Was Suspected. Comrort, M. W., Burr, H. R., BAGGENSTOss, 
A. H., Osrerperc, A. E., and Prirsritry, J. T. 
Minn.| Ann. Int. Med., 19:808-816. 1943. 

The values for activity of lipase and of amylase in the 
serum were exceedingly high, but the data did not show 
conclusively phenomena resulted from 
obstruction of the pancreatic ducts and absorption of the 
enzymes into the blood stream or from functioning of 
the acinar cell carcinoma.—J. G. K. 


| Rochester, 





whether these 


The Association of Carcinoma in the Body and 
Tail of the Pancreas with Multiple Venous Thrombi. 
KENNEY, W. E. [Washington Univ. Sch. of Med., and Barnes 
Hosp., St. Louis, Mo.] Surgery, 14:600-609. 1943. 

Carcinoma of the body and tail of the pancreas is fre- 
quently associated with multiple venous thrombi (7 of 
21 cases). This is not true of carcinoma of the head of 
the pancreas (no instance among 30 cases, but in 5 cases 
there was a single thrombosed vein). It is suggested that 
the tumors, which in every case showing multiple thrombi 
were of the mucinous type, may secrete an abnormal sub- 
stance or an undue amount of a normal substance con- 
cerned in blood clotting.—W. A. B. 








Book Review 


THE GENETICS OF THE MOUSE. Hans Griineberg, with 
an appendix on the Genetics of Cancer in Mice by Drs. C. C. 
Little and P. A. Gorer. Cambridge University Press, London. 
1943. XII 412 pages, 14 plates, 43 illustrations. Price 30s. 


Cancer research has been in need of a comprehensive 
and authoritative account of the genetics of the house 
mouse because of the unique position the species has at- 
tained as an experimental animal and because of the 
increasing realization of the importance of genes. Dr. 
Hans Gruneberg satishes this need with his book on 
the genetics of the mouse. 

The volume stands as a victory over the difficulties of 
compiling and evaluating a vast amount of data amid 
the adverse working conditions of a country at war. 
The book gives a detailed account of the various mouse 
traits, the inheritance of which has been analyzed from 
the turn of the century through 1941. The author’s evalua- 
tion of the available data reflects his thorough under. 
standing of the field, attained through intimate experience, 
and his broad outlook is indicated by the suggestions 
offered for future experimentation. Characteristic of his 
sound judgment is his recognition of the artificiality of 
the distinction between “qualitative” and “quantitative” 
characters, “morphological” and “physiological” charac. 
ters, and in certain instances between “main gene” and 
“modihers.” 

The discussion of genetic analyses of qualitative differ- 
ences, comprising the greater portion of the book, is out. 
standing. The amount of basic information that the study 
of these traits has yielded is impressive, as is also the 
poruon of this information contributed by the author 
himself. One cannot read this section without realizing 
that it is genes that are inherited and not characters. The 
reader is made particularly conscious of the physiological 
processes that must link the gene to the resultant character, 
and of the advantages that this mammalian species affords 
for the study of such processes. Emphasis is placed also 
on the relationship of the gene in question to the genetic 
background. 

In comparison with the extensive discussion of quali- 
tative characters, the subject of quantitative differences 
receives rather meager consideration, possibly less than is 
justihed when the importance of the two types of char- 
acters 1s considered. The brevity of this section, however, 
Is an of 
analysis of such multiple The studies of the 
few characters that have been analyzed (litter size, body 
size, and tail rings) are well reviewed. 


indication the difhculties encountered in the 


factor traits. 


To medical men the section on the inheritance of re- 
sistance to infectious diseases will be of particular interest 
and of great value, although not more worthy of recom- 
mendation than other sections dealing with more funda- 
mental aspects of genetics. The discussion of the induction 
of genetic changes by means of x-rays is particularly 
apropos at this time when the question of protective 
measures against irradiation damage is being so widely 
considered. 
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The bibliography is extensive and undoubtedly will 
prove to be extremely valuable. 

Readers of Cancer Research will consider the section 
on the genetics of cancer in mice to be of primary interest. 
Dr. Little and Dr. Gorer, although separated by the Atlan- 
tic and with communication greatly curtailed, have never- 
theless succeeded in compiling this information without 
deviating from their usual high standard of presentation 
This section is rather brief, with comparatively few source 
data given, but the salient facts are presented in such 
manner as to give a complete, coherent picture of the 
development of our knowledge of the subject through 
1941, and those desiring more detailed information will 
find the bibliography satisfying. Tumor transplantation, 
tumors, and induced 
balanced consideration. 


spontaneous tumors receive well- 

The genetics of tumor transplantation is not stressed as 
much today as it was a decade ago, nevertheless this 
section will be of value to those who are transplanting 
tumors for studies other than genetic and are interested 
in reviewing the genetic background of this subject. Men- 
tion is made, however, of some of the more recent investi- 
gations by Dr. Gorer, who has approached the problem 
from an immunological point of view; this work shows 
promise of contributing further interesting information. 

Primary attention is given to the genetics of spontaneous 
tumors. Mammary cancer, lung tumors, liver tumors, 
adenoma of the stomach, and nonepithelial growths are 
discussed separately. Although the authors are firmly 
convinced that genes are concerned in the development 
many of types tumors, 
general caution against any conclusion of simple single 


of these of one senses their 


factor inheritance. Another indication of a trend toward 
a more conservative view than that prevalent in the past 
is their attitude concerning the question of dominance, 
which has unfortunately occupied too much attention and 
at present must be regarded as a minor issue. 

Salient features of the extrachromosomal influence, espe- 
cially on mammary tumors, are well presented. The prob- 
lem of the milk-borne agent is viewed as one in which 
not only the variation of the experimental animal in 
susceptibility to the action of the agent must be considered, 
but also the possibility of variation in the milk-borne 
agent, if the agent is a virus. 

Induced tumors receive due consideration. There 1s, of 
course, no discussion of carcinogenesis by the various 
compounds further than the mention of the more common 
ones used in each case. However, the discussion gives a 
good impression of the contributions made to the cancer 
The 


susceptibility to each type of induced tumor is compared 


problem through the study of induced tumors. 


with that of the corresponding type of spontaneous tumor. 
The highest correlation occurs in the case of lung tumors, 
but a correlation is also displayed by certain leukoses. In 
the case of other types of tumors, however, there appears 
to be none. 
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In spite of the enormous amount of information that 
the geneticists have contributed to the cancer field, their 
efforts still have yielded comparatively litthe definite infor- 
mation on the particular genes involved. This 1s especially 
apparent to one who has just finished reading the main 
portion of the book, which discusses the many characters 
of the mouse for which specific genes are known. Are 


the genes that are related to each type of neoplasm 


single or muluple in number, and if multiple is their 
Furthermore, in what manner do 


action cumulative: 


their effects cumulate:) Are the genes that increase sus- 
cepubility dominant or recessive to their respective alleles? 
Answers to such questions are conspicuously absent in this 


ee 


rather complete discussion of tumor inheritance. Explana. 
tion for this situation is to be found in the complexity 
of the genetic action and also of the extrachromosomal 
factors involved. 

Experimental oncologists will find the contribution of 
Dr. Litthe and = Dr. 
reference and as a guide to future experimentation. Of 


Gorer of undisputed value as 4g 
even more basic value is the main portion of the book. 
well the 
that 
attain a 


in Which Dr. Gruneberg presents so more 


fundamental information on inheritance must be 


comprehended by all who would thorough 


understanding of tumor development. 


W. Bb. Heston, 





